Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-1 19291 

(43)Date of publication of application : 23.04.2002 



(51)Int.CI. C12N 15/09 

CI 211 1/00 
CI 20 1/68 
G01N 1/28 
G01N 33/53 
G01N 33/566 
601N 33/58 
G01N 37/00 
G06F 17/10 



(21)Application number : 2001-133529 (71)Applicant ; 


: JAPAN BIOINDUSTRY 




ASSOCIATION 




NATIONAL INSTITUTE OF 




ADVANCED INDUSTRIAL & 




TECHNOLOGY 




KANKYO ENG CO LTD 


(22)Date of filing : 27.04.2001 (72)Inventor : 


KURANE RYUICHIRO 




KANEKAWA TAKAHIRO 




KAMAGATA YOICHI 




TORIMURA MASAMOTO 




KURATA SHINYA 




YAMADA KAZUTAKA 




YOKOMAKU TOYOICHI 


(30)Priority 




Priority number : 20002361 15 Priority date : 03.08.2000 

i — — — — • — 


Priority country : JP 



(54) METHOD FOR ASSAYING NUCLEIC ACID, NUCLEIC ACID PROBE THEREFOR, AND 
METHOD FOR ANALYZING DATA OBTAINED BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for assaying a nucleic acid using a nucleic 
acid probe labelled by a fluorochrome, the real-time quantitative PCR method utilizing the 
method, and a method for analyzing data obtained by the PCR method in a short time and 
accurately. 

SOLUTION: A new method for assaying a nucleic acid comprising the steps of hybridizing the 
nucleic acid probe consisting of nucleic acid probe labelled by a fluorochrome, 2-0- 
rnethyloligonucleotide, chimeric oligonucleotide, and oligonucleotide mediated by them to a 
target nucleic acid, and so on or assaying a decrease in the fluorescence of the fluorochrome 
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a method for analyzing data having a process in which a fluorescence intensity value in the 
annealing reaction is corrected by that of the denaturation reaction when the data obtained by 
the PCR method are analyzed, are provided. 
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(57) 

ai=j3t»r.is«n^'3]E»i:Bfl«iA«a*-ct**a* 
ic*i+«ajtfe*o!)i8*a)ai'>ft*iije-r*ttiio«ra 

IX*. B^JBlifcyTJl^-fAJMtMPCRa , R 
ttPCRS* 7--'J 



C 

1 

Ifefr W ?y#-<-tr— va>Lfc££l-* SSfcfeSIA^ 

s. 

[11**2] s*fe*T?Mte*if=tt»7n-7*qi 

Wte»lz/\-r-?';^'fHf-*>3>Lfci:#l=.«IIBSit 

7a-?|::/\Y7y^tf— ^a>L.fc»M&BS©*ig 
ft^L3*»«*iT. «W*Bt©*»E5Ul:: 
G(^T7=:»4«lWi:<itl*»Stt+4*5l=. S 

□-7. 

[Sf**3] ttK^a-^*«3'*«l=fe^r««fe 
m?#sS*ftTt>£IS**2irE«©»W&K©:i*'ai 

*-cffli»*ih.-ct>*Bi*9i2icffiK©»wa»<oai*ai 

[M**5] •*ft*-C«KF*i.fcWl^ 1 -^* , » 

T?«»£HTisy, 3JK*tt?n-:W. iiijESW&M 
L ^ a -:;-gB/\^yyK©*lttkStt*<4>&< 

[1***6] ^EM^n— ^(03'*SI****GXI*C 
[S***7] )KK^D-^©5 , *!«ifi** < G3ll*C 

[11*118] M&B-ltf.fXMW)*-** 
Ulixfr+i/U*— *©3' 0i§it©*IfcS. Xl*3' 
*3g©y#-*©3' =gL<l*2' aH*©*****'^ 
f|fc£ftTi>£»**4XI*7lcE«©WMfci&©*£ 
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2 

[81**9] teBsai£E&sa?p-?©*y=f**b 

[11**1 o] ft^ttlc^KLfcttB** 2'- c-y^JU 

•J JX$Ltf? K. XI* 2- C-^^i?iU*'J^5t^U* 

1 ] *«ai36fflaii^o-^fl)*y=f^ 

^K^-tt+^'J^^^'J^^^Uh^-h^ chimeric o 

ligonucleotide) T?**BI*JJl2~8©fHl4»1 *I-E 

[»*«12] ^/y^^yrf^w^w, 2- 
-c-/?juty =rytfs$um\ 2-- c-x^;u^-yn* 

20 X9l/sm\ Z t -C-*WUl- , JJ»*Ul"*KXtt 2- 
C-/*>i?W,fry:**$U**K£fl > £1"£4>©"C*Sfll 
**1 1 l=E«fl!)»tt*»»Sl***«®«*ft*' c * 

[ts*«i3] a**2~8<Dfir*i^iai=E«©s 

»©SSffl^*^. 

[ii*ai4] a**9~i2©ipr4i^i*i=E«© 
3tefe*©**©*'>«£3B£-fs;:fc*l**W-s»M 

©««««©»*«***. 

[»**i6] M«f?y#-f4?— $>g:/£(&iJK'W 

40 Jt*lfi©fc©©^^^— ^O- ^ £3sJnrf i>tff**1 4 
5lcEIE©»WfeK©iRSai3t^. 
[S!**17] 'NJU/N— ?D-?©tt*EMl&<( 5)T 
CCTTTGAGT TCCCGGCCGG .Xli/RlftSOCCCTGGTCGT 
AAGGGCCATG ATGACTTGAC GT?fe&ifl**1 6ICE 
«©SMfcK©»Kai£:5fc. 
[H**1 8] »»1^« ( 80~ 1 00°C, 1 ~ 
1 5#T*fe-SIi**1 5-1 7©ivf tiAM IIlcEK© 

««&»©»&»*£££. 

[St**19] #6*J^BSA<RNA-efeSI»*«13~ 
50 1 8©ivf *iA>1 *l=E*©»to&K©»SiM5£:&fc. 
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181*3120] mtMm<i>m&&mitt**vHzts 

t>T, 8l*82~l 2©fl*i4»i 8lcE«©tt»7a- 
7$£*Xtttt**4^«i*«£+*«ttttIt©aSE 

111*821) ^JUA-^D-^^SXIittft-f*. 
S*g20l=Glt©fM9fflfc©aMftffl*?h. 
[R*«22] «Wtt»ffl*a( polymorphism) XI* 

mutation )tJ*tiSL<l*aa-f «*ttl= 
*l*T, »*82~1 2©fl*l**1 9II=E«©tt»f P 

*©*ft*taJtrr«C&a*^mMft©*B 

ait^awaa© £gxi*/&tf *a*#tf sui* 
«jr«fc»©aje*?i*. 

[IS*824] ^jU/<-^a-^*#SXI4t#»-*-4 
»*«23|cE»(D«M«Kfl)^a!XI*/a«*R*» 
«fSUI*ailS1-«fc«)©S!3t4pfh. 20 
[W*825] a*«22l=CS©*&l=J:y*6*i 
4T-$£#Mfr-f ■6*S*K*SL*-C HMfcHtfgftfe* 

***cfc«a»i**a»ttit©*sxi*/'*tf** 

[1**826] «M«J»©#SXIt/&«^H^ft?«f 
aUflaU6«ajfc»Bi::*5l»X. t**825|zE« 

.©T-*«*r*a**is-r*fc»©#«**+*cfc« 30 

[«*827] 8j*825lcKfi©*iiiE«WIififi£:=i 
i/tfa— Sr|cH(T*1**t=«)©*li$^a<f5Ai:Lr 

[i**H28] »*a2~12©fl*i4»ia[=E«© 
&»?p-?. Xl*-o©#^flic-o©Mfc-Dfc$;fc 

^o©S#fe*©«£ftJffl::,fcy}fl*aL 

Wttll©**«fflS«Ci:^-e*4«k5l=LfcCi:* 
tL;H^-T-S>fc«)©x/W7. 0 

[81*829] »*828lcE«©«»jffl«ffl-r/W 
*l=J3l»T. &lt7a-74<||{*$ftftaBl::7UH* 

tEM.is**i*fc»ttasL<tt*tt«©«»©aft 
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[1**830] H(4iSttMBI=iaM«&4i«:MI 

>■*)■- tt-*-*M4*i. &68:?P-:?*S£fSiif 

»aaS*W=«i*J:5l::aitatt**i»5R*a28 

XI*29lcE«©*»SSL<tt*»a©«BI©jIS$ 

[»*«3i] ttii^D-^*a*fe*i?attiLTt^ 

ftl»«B«-effl(*3E*#*BBI=»**l*fcBI*3l28'~3 

o©fir*i*>i«icEK©*»asL<i*tt»a©fe»© 
aft*-t*i-f4iai3fe+*fc»©T/w^. 

[01*932] »*a28-30©f?*l^1J«|CE* 

©*i»3eraf'^*fflt^rfliMail*iijt-r*ci 

£ft«it*«M«B©a«»£5$£. 

[11*833] SS*81, 13~19©fT4u!M8. 

xi*»*a32icE*©«K©a««^icfct>T,«w 
**ct*iM(ttr«i«ittii©a*a36*a. 

[1**834] aM8»#. Xl**£ 

*4«is©iitertsui*iija©**$?*-n=#**i 

•5>^BtT-fe-5il*8l .13-1 9©H*i^l 8. XI* 
0|*832lcEtt©*MttK©9S3H£«S. 

[11*835] PCR**|ci3L^.S|*92.3. 
5. 6. Xl*»*88~1 2©Rh.3tM 8I=E«©«K 
?o-:f«rj|^TKJE*fTi\ ttll#ft£ie«^tt^a 
-?*«#U«— IfKJ^JMMItS&KTltfca&SX 
l**IME1tE***L<H:ttK*ilKJS36%7LW4 
£&*©a^aa^MttBab<l**Mft*|ttt 
tt*»7n-7fc/W7y$r-fXLTl*4i:*©JRJ6* 

©sttaaasagu ««*&©«****©«»* 

»©«*«!£*&. 

[H*836] PCR*ftl=fclvC. 18*84X1*7 
l=E»©«ll^o-^*^5'f7-i:LrfiJt*fjt^ 

a*^p-^t«tt*ii*L<i*Ji««ttttii4«/\-r? 
yy^XLTi^j:^fi(B3R©maitas«it»«»^o- 

7 W&iggL<l*ig*i«M&i£«!:/ 
Tl*.&i#©fiJC3R©8jfclt*fit*]MJ£U tt«©Si% 

»*«©»*** jnu-r*ci:*««i:-r*pc«-eit 
«**tfc«M«»©ai*a(3S*is. 

=-[81*837] PCR^jStfyr^-fA^MMPC 
R*^1?fcS»*835XI*36lzE«©PCR^© 

fftt©*NH*tt©aaa££&. 

[»*838] «*8l,13~19©ffl*u!M8, 

XI*8l*832~37©H*t^l8lcE«©fe»5l(l3ta 

fc&©J5J££©$fi5fe5£ltffi£ , ^©<fcai-)fJfi)c**if=^ 

»ttaa©asassa©fc«>©T-*»*r»a. 



mmmmmti^o)^tizt^mtt^)T 10 
[9**40] R*a39i=E«©«ijEajWBaji8 

•&a3RIS39lcI2i£(0'JTJU'S'-fA^SMPCR^;i<0 

f.-f ►.„».. C** 13 

f,=f /f.,... C3&3C2D 

f :n*»^JW=filt*«»***»'fc**ft* 

log b(F ,)Jn(F .) 

log bl(1-F „)xA)Jnl(1-F 

log bl(F „-1)xA]Jn{(F 

f . :c»a33ft*tM*ciW4Di=*y»a**tfc 

2)IW81 ) ©* JMM«ff-£*=*l'fc-»M 

4)*ttK»l=fcMt-5PCRH!J6li*©«iW«K<D3tf- 
7 ju^i^ ASS WPCR^5*CDfctf)(DT— S>»«r*5£. 

a. 

m#a44] ««am=ot^»#W4xi*7ictB 

ffi<Dfc6t?n-?£W7-a,TfflivcPCR£fi 50 



(4) ttH2002-1 19291 

6 

[■t**41] «*W37l=E«<D'J7JW-fAM 

ttPCR*atH»6*ifcT-«HW»t*ll«W40B 
gW^&l-fc^T, &+K?JU-fclt-i>t&2t1 3$>* 

-TA^fiMPCR73S<Ofctf)rox-^*T73 5io 
F.-f./l. CI$S3D 
F.=f./f. CftsUl 
M+. 

5t4DI=J:y»ffl**lfca*»btl**4tM*«**fc 
f ,:C»«0**t»l*C»*2)l=J:«IHill» 

[tt^H42i tt*ii37i-Emfl)y7^^"rASfi 

WPCR^a5T-»btlfc7 : -'S'^«1fft«)ll*^41 IC 
1 ) Cil^3]ft&lM*tS&a43l::<fcy t?tfc£Hf=1i 
[SHS6Dfe«>LN|*C»5t7]l=J:?>;15«SaS 



,)XA) 



„-1)xA) CS$S7) 

[■**45] »#«39~42©«*l*iatE« 
(0'J7JW^-fA^attPCR^at©t=«)<0x— ^**f* 

airjsivc. pcRfti=*yit«**ifc*ii*. 

C©»»****»LTtt»Uf=tt(-dF/ 
dT\ F:S jltaS. T: ftM) flE8fc#L 

1--5>'J7J^-<ASSWPCR^i£<Dfc«)©T : -5'^flT 
7554= 

[R*4I46] a^W39lcEK©T— »flUrA*l= 

mtt£\~* l )T-$zmtiit%&m* 1***41 ice 

|Erof-^^tfr75;4l:<fcy-f-^Pffft?>jafI, if* 



7 

iflfi. n^«45ici2KcDf : — mnnsmzM j f—. * 

C»*JS47] if#Ji39l-Ett©T— >»«f*ai- 
Jjyi 2 — H**40I=B«©T-* 

«42|cffi«fl)f s -^»«r»^l-J:yx-^»«fr« 
51*§, ii*^45irfB|g(D7 : — ?^«r^;il=* l Jx-^ 
*»«f-r6jftaS. a-*l=JHT*1***:©©* 
K^n^AfcLTEfcLfca^lfa— JtBWl^lfitt 

42. 45©ffl*UiM IllCfBmO'JT^^-fA^fiMP 

cRfi&rofcy)©^-*^:^**)^*-^^ 

[K*Jl49] «»3fe3l*ai=*^T. If *S46|r 

a. 

MUM160] tt»jM*ttl=*Sl»T,**«47l= 

[*M«D»»«:iaW] 
[0001] 

Hffl©M+*a*#»]**WI*»«M«ll©a** 
^i*l-<koT#P)*i.'5 J r-5'*««r-fi>*5SI-l|-ri)<, 

tic *ros*fe*©jist*^^ stL^Jsaics-j 

XSftU^ (devices). -tftbSl^ji©-^ 
-C'&-6PCR^jilCj:or^b*li)f r -'S«^»«T-r^^ 

[0002] 

[ft*©ftffi]&*. ai*fe*-c»»**ifc«ii^o- 

3>„ K^ttlcl*, BIT© *5£*a>#fc*. 
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aSteawM"**©"*?**. 

[0003] (2) <f >$t— 9— (Glazer et 
al., Nature 359:959,1992 ) 

5fc-f •&©TH-©*ft©tBJD3£;!£t' * 
©S3fefe*iLT, if 5?$A?av-f K<* 

KH*fU 1 6*. 46-51 ^-V. 1 997 

#±f±) . SYBR R^'J— > (Green) KLightCycler 
10 ,u System; 1 999*4fl6B. □5o.'*'f7'?V 

[0004] (3) FRET(fluorescence energy transfe 

r) $=PJffl-f -575 )£( Mergney et al.,Nucleic Acid Re 
s, 22: 920-928,1994.) 

C©7Jj£l*. «Wtt»~ 0©ft»^P-^*/ W^U 
©«©-^©^3tfe^(*. FRETS^aLr. X* 

20 ;u^-t«*0)^o-^©«ftftlllcaych.**«* 
**Ci:A<-et*. -o©^P-^li. ttftftlliMAlt 

*»«»=/ x^y********©****©** 
A<ficy, ft%a&$tfimait©ttMl=Kfl*'* a 
[0005](4)^t'-3>^,* ( Tyagi et al. 

Nature Biotech.,1 4:303-308,1 996.) 

30 TL^-So •tLT-€-©il3gfiBI*«»E5 | JI=fc^^"CStMcffi 
ffitti!)<fc€>©-e, Z?a-:f ^il/C^T-lf >8Jit 
( hairpin stem) S*5I=*»IB5IJA<»1+**1 

I*. Forster &l®X*jU*-©fcto. U7K-*-fe£© 

«4x^>fctolc. u^-^-femt^x>^-v-fe^©IE 

Forster £lftX*;U:£— ©a«l*< 
gC&fcOS*. *©fc»IC, U/K-$-fe3S©S&3fejl< 
40 •■ fiC-SJolCfcS. 

[0006](5)-r— tfX©^jS( Davis et al. . N 

uoleic acids Res.24: 702-706 , 1996) 

x-tfxii. a-y=rs*um*©3' Jtfe* 
ft*JK?1 BflttTf OtLX^Ltz 

y. /x-f^yy-fXLfcJi*. 1 o«-©**5iflt!W*& 

2} 5£ . F1SH2? 5& ( fluorescent in situhybridizati 
50 on assays) . PCR^$£, LCR^$S( ligase chain r 



9 

taction) , SD£& ( strand displacement assays) 

W^U^V-tf— % >9>*& (competitive hybri 

dization) #i*izmmitixib2*u>**m*kii*v 

-So 

[0008] 
[0009] 

[If M£fl?&^£fc&<D¥f^£W#t>l** »E»B 

titz&OT'&Z. 
[0010]Hft.*3Sffll** 

*ttBl^o-^-e*y. fM*K7n-7«MMttW= 
/W^y*****^^***-^** 1 :* 

[001 1 ]2)S3tfe^T-«l^*tfcaK^D-^* < 

a«. *a»»«**4**Wl^o-^*y« fro. 
»tt*iii=/\^yy-<XLfci:*.sa»^o-^i=/\ 

[001 2]3)^K^P-^A<3' *J||lCi3lvC*ft 
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f^*imS:KTi*4mE2)l=K«©W»ttB®*£ 

4) A<5' **|lCfeL^TiMtft*"CWIi* 

[ooi 3]5)at*fe*-eai«**ifc*ii^o-^* t 

mV-i^MiZJU^WXUzt^ ±SB«3tfem 

10 »**iTfiy. HGfftt*W=" 
-*»/\-f^yfK**»<D*nrtt»»^>ft<t*- 

[ooi4]6)t8»?a-?<D3' ^SiBig&tfGXl* 
cx\ fr-?3' S*fi**«^*i"Ci***E 

20 ;h.fc*i*?a-?.*fc. 

[ooi 5]8)tt»-^a— 3' *s*©y#-* 

gL<lix^*>y*-^©3' XI* 
3' *«0>y*-X<D3' SL<I*2' 
iJ>»-lb**1.Tt^flllE4)XI*«FfB7)l-fHtS©«W 

30 

[ooi 6]9)ttil3ISfflttB^n-^©*y^^ 
1 )~8)<Dffl;rifr1 «l=E«<D*»*lt«>EEE*fl' 

t+^'J-y^^y^^Uh^KC chimeric oligonucl 

eotide )-e&$fl9ffi2)~8)©fflft6nSl::ffi«<©« 

[001 7]i 2)*>y^*y 

2-- c-**jw*ydy#x*u** •**. 2 ' - c-x*a*«j 
ztk^u^k. r-c-^jufry^a^ufr^K 2- 

C-7JU#U>*y^ ^Ut^KXI* 2'- C-*:/??** 
50 'JdS^Uf ^K^fc^St^fc^El 1 ) I— IB 
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l3)flE2)~8)0fl*ifrl*l=EK©ttaaSJH 

awamc/w^y^-rxaF-t*. / w 

tOOl 8]1 4)fIIB9) ~ 1 2) <Offl*uM WKE 

*©**©*'>«*ai**'4CJ:SW«J:*4aMttll 
oafta££&« *fc. 

i 5)«MfcK£*ro;6*ailAH-#K«&£ft*i-a 

YX*#*1WE1 4) icfBaaaMttMaa&a 

lej/N^y^-e-b*— va^sjtm^/w^y^** 

— 5/3>&(S3Slfi©fc«>© ' W?y y-f-tf— : >a >SfE 
5R|c^^/<-^D-^«a«]1--5«IE14)XI*«tIIBl 

[00i9]l7)^n>/<— :7n— :?<Ci&Sffi?iJjb< 

( 5')TCCTTTGAGT TCCCGGCCGG A Xtt/RtASOCCC 
TGGTCGT AAGGGCCATG ATGACTTGAC"Pife'i>1iiJf21 

6) i:M<D*ttait0MEa&*B. *fc. 

1 8)*DS8iffll3I&#A<80~100 t C. 1 ~1 5»-e& 
5«rEl5)~17)OTl^ftfr"IJSKEK0>#MftK 

1 9)»M«K36 t RNA-Cfc4ltrE1 3) ~1 8) <Dl* 

20) #M«»<oaifiE*3B3t1" **?M=*l*T. HUE 
2)~1 aXO^ttA^iSI-EK^M^o-^^ 

2 1 ) 'VJU/ <-^0-^^W Xl*tt ^"T SME20) 

l;Ea©aWfc»©»Sa*5gffl*<:>K £r=. 

[0020] 22) (polymorphism) XI* 

mutation) £$#r£UI*aQ£-f 2)^31= 
fcivc, flE2)~1 2)<0M*i;!M *lcfBe©&K? 
a-7*aMaBI=> W^'^X**. $3fc3S£©£ 

fc«*jw4cfc*a«ir*a»*a0>*ax«*/ 

23) att&&© &ft£A?#rgL<l*a! 
St5IIS+fH:S^t. fflE2)~1 2)fl>ffl*ifr 

1 «l=E«©ttH?o-?***XI*ttflW"*Ci:*1# 
*tr4*Wttila)*SXI*/»tf*ll*»«rSL<l* 

t002l]24)/\'T^y^'f-t2— *>a>J5fESI=a6 

23) l=Ka©aM«B©*HXl*/»tf ******* 
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25)fflE22)|cEft(0*J4lrJ;y^bH-5 : r-^$ 

ftSil£fit£. DUEO/x^y^^XLTl^t^tOS 
JS*©»*il*ttl=J:yttEffl«-*il«****£i: 

iw»fci-*a«aa®*Hxi*/atf*a*»a«L 

[0022]26)SM^8t<D^SXI*/RU:^S$fi? 
«rSL<li»*-r*JI3e*«l-fcl»^"C, fflE25)lcE 

27)fflE25) HEttfl)ttE«iaiaa*3>tf a-* 
|::Sft£ttS7=tt©¥^£:?o?7A£LTE»U:=J 

>ea-*B»?ril6*E«k«M*. 
[0023]28)«lE2)~1 2)tf)WlA'>1 ai=E 

££14. - o©Sftfe*<0«5#ffll=J:y5Bft£L<H: 

20 »jitLTt^A«. \-r?yy-fx-r*«8* 

w*M*/w^yy<x4i±TfliKittii«>ji**ii3fe+ 
<i4*»a©tt»©a****i**ia5e**fc*«>T/< 

[0024]29) STE28) |::IEtt©aKa!l3£fflT' < 

30 j££**i^hM£t£t-to©x/WX(5 L -;/?').£ 
30) H*£»H*BI=tt***&*ifcttB?n--?» 

frl=**J:3l=aaB»4*i**IWB28). XttWE 

29) iziBe©maagL<i*a»a©«»©fi«* * 

■#S»(**BI=»ft**fctttB28) ~30) ©H4X 

40 36^i«icEK©»»aeL<i*afta©«K©as$f . 

[0025]32)flE28)~30)©15m*^«l= 

Ea©a»ii*fflT/<-f^tat^rawttiit»*t* 

33) iTEl ) > 1 3) ~ 1 9)©<5J*VA^1 Xlifl 

e32)i=Gaaaaaa&£&i=&i v c.*naa 

c£*W*£-f.&awaB«>a*a**».*fc. 
50 iMBS«gL<l**lfla©* : Ev^— hic-t^tis^a^* 
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*iFBi).xi*frl8i3)~i9)rofl*i^iw.x 
i*32)i=E«©»totta®*flEaj6*ss.*fc. 

C0026]35)PCR*ai-fct^T.WtB2)~ 
3).5).6),XI*lWE8)~12)<D*r*l^1« 

gfitaa^ssm-t'Sctsftair-tapcR-eiSite 

[0027]36)PCR£aslCj3l v C>8ilIE4)XI* 
«B7)t«M>Mt^P-^*^-fv-«-T»S 

»^p-:w«wfc»£Ui*ii®«M&i^'W?y 

y^XLTl^£#ro&l&&«>£5te!£ltfit£S15£U fi 
cR-«l«*iifcaittttiM>*ftil***' * fc ^ 

37 > pcRfcsstfyr )u*-f aj6*mpcr*j*-c* 

6iWB35)XI*tHB36) |cE«©PCR*ft©«M 

[0028138) lilffil ), 1 3)~1 9)©fl4l*» 
1 Jg, XI*STE32)~37) ©fitflfr 1 JSKEK0& 
HE* ft^fc&ftfcf-******** l=*l^T. V 

**;ttJi*©Sl6*«>«*3ME**'* *©J:5l::*M* 

«^S«»a«©EEEJ6*fc©fc* < 0-' : --*E*r* 
[0029]39)BiItB37)lC|BK(D';T^-rA^ 

^K^p-^t' w:?y$r<f XLfcE©fiJ6*©S#3* 
fesiMi-troiaictT^fiE^ii-f^P-^- 
»««!tt«=J:y«IEt*ai»»KMI(aT, ffiiE 

ajwwaeti.^. )«rt-4ci*EEfc+sy7 

log „(F J.lntF J 

log b 1(1— F JxA}Jn 

log „l(F .-DxAjJnKF 

CE*. 

A,b:ffi&©$tfit. 
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[0030]40)|iIIB39)lC|Bi£(Dt*iE;1l»«aSja 

*4WE39)l=E«0!)yT^'fAJfe*ttPCR*a 
(Dfcftfl)T-^<B*f*S< *7=, 

f „=f „,-.. /f d.n.. C»EO 

f,=f /fM.. C&5S2) 

f .:Cttai)**iMic*a2]ic*y*ajs*ifc 
n^^jw-fcitsEiEEEfflSfiS. 

10 f „„b.. rn&IM^UKfc^T.iiELfc&EtfEft 
m$*i7c^K^P-^t/N-1'^y^'1'XL7=ft<DS(E 
f ..... :n3R-9--f^;H-fc«t*.»BK**lfcS3ltfe* 

[oo3i]4i)Ma37)i-ffiiS©yy;^'('A^ 

MMPCR^S-e^t.tvfcT : -^^»«T"^^BiltE40) 

20 BEaAEK&lvC. =&-9--f^;Hcfclt^C$!J5El Dfc 

(DCSilS3D&-S^I*CSiliE4DlcftAL. *1K$JU 
l-i3lt-5&^>^JHBl©S3t3E^filtfcSts|imjfe^1b 

sc^e** sy^ 

ft. 

F.=f./f. CEE33 
F.=f./f. CEE4) 

30 f „ ■.n^y^ / 7M~nni>- m^&^tw. 
S4]i=j:yjmi**tfca*«fta***i.^i****« 

f „:C^1]fc^l*CHt5E2DlCj;^iE^«i 
gfit 

f .:CSfe3Sl)fc2>l^l*CSS^2]l=^ttiE5llS«Il 

afire. f .0gfc*<Eg$ft£iafli©««©-*-<'^ 

[0032]42)fIiE37)lCEKOy7i^'('AS 
fiWPCR^^t?#btL7=X-^$«f «ft £fiItB4 1 ) 

40 \z%m<n-nm~ii^x. 

(a)[SlS3]fc*LX|iC^4]|Zcby^tii$H7- 
„-1)xA} CEE7) 

n**-r$jw=j3it*E*Efc«E*4iy*«**fc 

(b)flJE(a)©3SE*ftSE*<-£EI::EU:: 

(c)R»EE©tt 
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S»tfcM+*PCRM*&l^©*tttt»fl!)abr-»*#tt* 
|0033]43) »Wfe»l-Ol>r«TE2) ~1 2) 

44)«IW^KI-Ot^TH5fB4) XI*MB7) IztBiK© 
^K^P-^^7^'^-tUrfflL^TPCR^^Tt^. 

[0034]45)fllB39)~42)<0lpI^1^l- 

f5Kro , JT;u$''fA^aWPCR^Ji<Dfcfca)7 ; -^fff 
«f*;ilc*5^T. PCRSIc«J:yJi*I*nfc^K^ . fi 

if Sisn. c©>a:iiic;fco-r;. Bfjgattiwiniircsxa 

F/dT\ F: T: B»H) f#3 iHl. fllBSt 
MttttS.Ztz. 

46)fIIE39)lcSBS<J)T ; — S'fif«f^/*l-«fey7 : -^ 
£fl?#Tf -SiPS. frlB40)lclB»fl)iF : -^fi?*f^;4lc 
*yx— BUIS41 )l::lBiK<0T--* 

[0035]47)gtrlB39)|CfBK©7 ; -^«?«T*5i 
\~Wr-$* JMr+4ilB. fFlB40) I~IB«©t- 
*»ffi£S£lc«fcy-r-*$#*r-f flf34l ) ic 

IB42) lcfB«(D7 ; -'S'fil«T*;4 l-<fcy-r-^«»«f-f 
WIB45) lc|3«ro7 : -'S'(5l«T^ii l=*y-r- 
****r+*ii«* , 3>ea.-^lcSfT*1i-4fc»© 

[0036]48)tSi§^*^54lCj5LNT. *IJtB39) 

~42)fl*i^iW.xiiirie45)izE«©UT;u* 
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50)ttll3t**aiCfct^r,fIIE47)l=IH«©3> 

ea.-5itt»Rrit<EiBiMH**ffl^*ci:*«#tr* 

[0037] 

[S6BJJ©£ffi©$8S]&|;#£LU£liS©»JS£#lfT 

^^i-/N^y^-<XLfci:^i^-r-i>.M<^ij^-r 
-r-&ctizfcs„ ^wizfcur. -^o-^-^K/W 

c££ s5„ fljll*. 2SM^rtl-'T>'5'-*U^- 
20 #$S#Lfctt<!gia>£3Slf ZZk&T'ZZ* £fc, *2S 
B^lcfcLNT. DNA. RNA- cDNA, mRNA> r 
RNA. XTPs. dXTPs. NTPs, dNTP 

y^-cx. /\-r^y^-tf-v3>. -os-au-* 

(E, PCR. RT-PCR, RNA- pr 

imed PCR. Stretch PCR, 3IPCR. AluiB5»J 

£*ijfflLfcpcR, ^spcr. m-Bizf^^—^mi^ 

30 fcPCR. PNA3rffll^fcPCR5£ . / W^'J^f* Hf— 

va^Tyb-f^iSS ( hybridization assays) * FIS 
H (fluorescent in situ hybridization assays) 2i j£» 

PCR^jjS; (polymerase chain assays ) , LCR^Ji 
( ligase chain reaction) . SD^J 5£ (strand displac 
ement assays) .^My\^y^-r-if-'>3>*ii (c 
ompetitive hybridization) . DNA^f-yJ % 
^(jie^SiaiffljT/WT.. SNP (*-•>?•:-£ 

SM&£2!) , *ft*£*£«a>fllBl±. SEE . ft? ± 

40 l^fflg£Hi:Si*-l?i&&. 

[0038]*fgB^lcfc^r^W^iSa);-gS$a5S-r«> 

ct!Sif*55. Jtrfc, *»«©tt»ro««tt. rattle 
«ttdi. *fctt. PtBii=«m®ttiia>»B-kiKr^ 

50 NA5 1 yytS.EtoZ.kZ^O. *<DM&mtLT\t. k 
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T,«««l|fl>««*ll*t***(lilT, 

-if— va>2j 5£ (hybridization assays) , FISHES 
(fluorescent in s'rtu hybridizationassays) * PCR 

^(polymerase chain assays h LCR^ii Oigase 10 
chain reaction) » SD2j54 (strand displacement ass 
ays). ^W/W^'J^'f-b*— ^ >3>^5* (competitiv 
e hybridization) ££<J)53£l=*y#M&»<DSft£iB!l 

[oo39]ft3fc. zttt,ro*j*^i*. S3«£fe«^eiS 
***-c. **« 

[0040]*3gl|lji::*5l*T«fi«J8iti:l*» 

i»aah©RNAafui*ae*DNA©att3R) xi* 

*4»^^(«»<n«ltt ! iaRi;/XI*ttl!!KD1i»* ! ta© 30 
RNAgL<l*ae : fDNA(D;1ffiS) l-fclf-SifiK© 

act i ttw*»*<ttre**. 

jW-e**. ±E©8fflW>JH*«W/C. DNA. RN 
A. PNA, *U ^-**>'j7tC?^U^K( oligod 
eoxyribonucleotides) . ^'J^'Jit^U:*-^ K (oligo 
ribonucleotides ) tf , lWt588$<Dit^W&Sli& 
Sl£$lf -5Ct*<T?t-5 .ft^MIMfcttHirLT 2-C- 
^MMe)RNAt?$0i**SC£:A<-et3. 40 
[0041 ]*f§Bfl|zfctNT^3te€^l*. -»l=tt»^ 

6<» jgl-ffl^bfl-S. ffl^-l*. 7;U*U-b'f>( fluore 
scein 

VftvJ^-K fluorescein isothiocyanate )( FI 
TC)SL<l*-t<DB5SW*«. Alexa 488 , Alexa532 % cy 
3, cy5. EDAN!( 5-( 2'-aminoethy Dam ino-1 -naphtha I 50 
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ene sulfonic acid ) } ^ P— ( rhodamine ) 6G 

£>( teramethylrhodamine )( TMI) . xh^^UP 
— ^SWV^^vT 7 ^— K tetramethylrhodamine i 
sothiocyanateXTMRITC) . x-P— #5>( x-rhodamin 
e) . t**XU?K (Texas red) % -r t°- (BODIPY)FL 
( f§tl£; ^1/^3-7 — ^D— ^ (Molecular Probes) 
SL *@) . T^xtf — (BODIPY)FLyc:( jSW* ; 'EU* 
3.7— ^a— ^( Molecular Probes) ttSL 
Tpxbf— (B0DIPY)FLyc«ftfll*;^U*a5--^a 
-:?( Molecular Probes )tt8L *Bh #Tbf- (BOD 
IPY)5-FAN ; tl/*37 — — ^ ( Molecul 

ar Probes ) «ML *B) . #Ttf-( BODIF) TMKtt 
— ZfQ—ZSH Molecular Probes )tt 

*■) . xi«o>Rsi(*(«ixtf . *fe-{ BODI 

p» TF(jB«*;^U*:x7 — ^P— Molecular 
Probes)ttS.* t l),xtr-( BODIF) R6C(ffi» 
S^U+J.'? — -jU—-){ Molecular Probes )tt 
a.^BJ.^tf— ( BODIF) 564(iS«€; : £U* 
3/7--T/P— Molecular Probes )ttSL*SK 
7^ J fe-( BODIF) 581(ja«45;*U*a5— 
Molecular Probes ) ttSL *B)«**lf 
^^oChb^+tt, FITC. EDAN. 6-joe . TM 
F % Alexa488 . Alexa 532 .7tfxtf-( BODIF) FL/C3 
([&&* ^U^ro.^ — ^P—^ ( Molecular Probe 

s)ttS.*g).7p-rt°~( BODIF) FL/C6(fg*I 
£;^Mr3/7 — "^P— ^( Molecular Probes )J± 

-jeo./Kxtf— ( BODIF) FL/CatjBflM&^b+i? 
— ?P— Molecular Probes )*±SL *B) . tf'r 
tf-( BODIF) FL/C6(i»1«*;^U*«-T-^P— 
Molecular Probes )tm+*m)&M#&#*><D 

^^"'Jrf^^U^-^KC chimeric oligonucleodite )T? 

tit*, -ttifeo)* 1 ^ 3i*u^Ki***awM» a 

[0043]«rEO)ft*tt*tti*«ltte*- , J^l/* 
** B t»«L<li*«y>»». -M-Wb**^ 

y>tt»&. ey5i;>gi<D5(4(D^. s$u*s/K 
(D«(y#-x«L<i4i f ^*^y*--^)»tt**t , f 
*cfc*-e**, «Hii=tty#-x«L<tt7 s **^y 
*-x«a**if *ct*<-e*So m<*Mi^i4. 2'- c- 

7^#JI/*y ^y*^U*^K (2- C-alkyloligoribo 
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nucleotide sHBTF* 2- C-£2-0-|::lll§!Et ) . 2 
-O-T^+U^+'J^'J^^^U^f-KC 2-o-alkyleneo 
^ribonucleotides) . 2-O-^Ov /l^'J^MS? 
l/J'J-^ (2-o-benzyloligoribonucleotides) ^fti]^"^"?) 

tot?$i-5„ *3SBJl-fci^Tii, »5glci*. 2-0-7JU* 

K. 2-0-^5 1 ;U^- , j3U^3?->U^h\ 2-0-^>i>^ 
yf-yzfyjtO^U^K**, 2-0-7 , ;i/*b>:*- | J=PJ* 
*?Uj-?K<D4>-ei*, Z-O-l^U^'J^y^Ut 
^ KA<, Stf 2-0-^>^;U^-'j3 y/t^Utffh'AV 

T, mic 2-0-M*'Jrj'J/tC5?^U^Ki:IIISf5tS. ) 

y, ^fgBj^&^p— w^'j^-r-tf— *>3>3b 

^A<lRl±-r-5. /U-JW-iH-i >3^®&tflM-£& 
mt><mizfoJt+&0>X\ *ttttlfc<D&ft®ai£4tfME*< 

aytfX^L^K, 2-0-7iU+U>^-y3*U^^b 

2-0-<<>^;U^-'j3*'j7tf5?^U^KI*. 
<D^j£( Nucleic Acids Research . 26#, 2224 
~2229*-v. 1 998^)-e^fiE-T?^-S. 
GENSET|*5S£*±) (57^) Jt><^it£j££*TO-a> 

tfco 

[0044]ffi. 2-0-^^^-'Ja*'j7f?5l^L/^K 
(JilT, »IC 2-0-M*yzf 'J**-^*^ Ktl,^. ) 

*lZ>o **W©ttft:/B— :?*«JflLTRNA*ai!M" 

*4-CS6-6RNAj§;l^. 80~100°C. t?SL<l*9 
0~100°C,gig|::li93~97 < te-C. 1~15# 
IB). *?£L-<I*2~1 OtfRik Siilzli3~7^F B ^ in 
!!SSaSLrRNA0)giiRfl|ji^SSi^-r-i>c:<!:7bO\-l'^ , J 

[oo45]iei=, *nw<D®mzrD-z?<D.' 

$£g|::±lf5fctf>|::<MU/'\-:?P-;?( helper prob 
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*»itt:*y^<?i/^K-etJ:o.«itE<D*y^ 

^L/^K<D-^tLT, 7*9-R forward )fifc 

LT( 5)TCCTTTGAGT TCCCGGCCGG A . /<5/$«7— 

K( back wardJU^LXIi'M— * (reverse ward) gy 

t LT ( 5')CCCTGGTCQT AAGGGCCATG ATGACTTG AC GT(3') 

ju#ju*u:*y#3i$ui-*h\<*i=. 2-o-M*y3*y/-t? 

&&7n-?£RNAi=M<:?y$f-fXS-t+.&±:. / vf 
^y^-f**— >3>Sb*A<^*S<Dr*5iSiSE4'<DRNA 
20 <Dmia£i;Tii3fc$i£j!><&'>U SJSRNAjgStfifol 
50pM^-C?RNAS jH^-e^-ixfc-SlC^ o *><L 

^ju/«-7p-:?£S:& . #^*-ti«)^-5, fflWfciS© 

[0046]feK^P-^$fflt>S«L3|5<0/N^yy'f' 
tf-^3^*S£l=*£RNA(DI!l3£|::as^T, fcK^P 

-^tLT*y=fx*^r*>y^^u^Ki*xi**y 

rfy*5J^U^Ki*A<fflL^*lT*fc. RNAIi^K 
30 g<**<®@fcig*ftit£*6fcto,:?P-:?££toRN 
AWD/W^JST-Hf-^ >3>S5b$*<^<. ^fifties 
Lfrofc 0 ^(OfctolC, RNA££t4£l*-fc&, 
7>l-@£LTA^/W?y^4£-^3>£l££ff5 

v.fcxxmzm^xni^SL-etUjijvj-e-isB 
fiw*ai=fct>T/\-f^y^4f-- >3>a«i*ngM 

[0047]*^BS(D^P-^ro«S^I*5~50T*fe 
y,»*t<l*1 0-25, ftKJimXIil 5-20 
■CfeS. 50^fflK-5«^l*, nSH^JS ICffl^fct 

#«ii&Bta)aai£*<!i<fcy, *«na}afflMsiE$»«> 

1f-«>a>3&<«lBL»«i:y.llJ6ll«3!i<**«t4. 
50 [0048]-5-<O^P-^(Dtg»iB5lJtt. 
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—?mmm~'U?>)9<(XUzt2. mat* 

^D-?|CM*:7y**XLfc»MttK©*(lltt*»fr 

■7-»4<t<«i:i:t1*»a±#ttt**5l=, SIS 
^o-^©tt»BJUA<iatt4M^*»E«, (2)3 

<©**©«»»j6 t/ J"S:<fctl &©G(77-»iC 
<Oig£E5iJ* < i8St£;h.-CO-51gSE5ik #»£U^ 

< Tetrahedron letters . 22 #, 1859 ~1862H, 1981 
Nucleic acids Research , 14®, 6227~6245M, 1 

-f?)CDj!)<»St?fe-6(^!lxl*, ABI394(Perkin Elmer tt 

a, usa3. 

CtA<-Cfi>( Nature Biotechnology 14 303 ~3 
08H , 1996 ^F; Applied and Environmental Microbiol 
ogy, 63g, 1143~1147H, 1 997 % Nucleic acids 
Research, 24#. 4532~4535H, 1996^) c ^)x. 
I*, 5'*«l=**fe*5HF«***#«»*l*. 5fe 

-c.«jitf. -(crth-steSjA-f-S.CiHbrogiAfci* 
K--9-— t-Ot-CK-U— S?>h-*>/<=-— ( Midi 

and Certified Reagent Company ) ) o COig'n, nl* 
3~8, »*L<l*6"Cfe-5>. CCOX^— ICSHS 

[0051 tWWUWKW SMII-S 
xXttTJMrS/'J*— x©3' (icrooHSicx^— 9- 

SA<*tfJlBtl?lfillcLTrtTgK$tlTt>*a)T?mP5 0 D n $ 

— — ( Midland Certified Reagent Co 
mpan>)).Sfc, y>K*£$ALT, 'J>»»©0 
HWCX*-*— tLT. , -<CK).-Sr£8|A-f 
C*lf><0l§£, nl*3~8, »£L<l*4~7T'fc 

ftSftft*XI*-t©»aW*Sttd**4Ci:l=J:y«» 
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I*, )2*§*©$PTKf7:?<-*T?««LT*5i6W© 
ttK?D-7£f*CJ:tfV£t. C1<Z>7S,/«£3SA 
t&IS-a* *?hBUR(flill*, Uni-link aminomodif 
ier ( CL0NTE(ttSS^l).7^-'J^-*'Vr- 
( FluoReporter Kit) F-6082 , F-6083. F-6084, F-1 
0220 (t^-f tit "EU?*:!? — ?P— "<( Molecular 
Probes )tt8L *H))£ffll^.g>roa<gfin?2a£. 

ALYTICAL BIOCHEMISTRY 225, 32-3.g( 1998*f )) . 

[oo52]&±<o*5KLT*ISW©&&:?p-:?A < 

USSf-e^-Stf, »*U^P—:?©JBffil*. 3* XI* 

5' *m<m&*tis 3' *®*<»^tLTt>^t>« 

3' ^©jTK-xxii^+i/ytf-xfls' •a 

2' ^Sft©OH«£y >K£^«ffiLTi<i:<fije> 
M«**uSi:i*. 

[0053]*l§B^©iKM^P-^l*. W=»9X&£ 
rrT'*<, ^W«K<0^S( polymorphism )XI*/&tf 
mutation )£#ffigL<l*I15rr5:£3;l-#ilK 

^•^(1E3H WM B*. 43#, 2004-2011*- 
5>. l998^)]|::iSffl^6Z£lr«fcy«fcyffifi|fc£M8 

30 $ffll>T«B<J&il©#I>( polymorphism )XI*/&tf& 
g( mutation )£8?«f:gUI*S!£-f S^aiitSttTfi 

/W^J*^f-$/a:/|::asl>T.GC'*7— £»J** 
-6fr£*5AM::<fcy, BftiME ** 
BJ!<0&&?P-:?£»M«i$l-/ W?y**X*1*\ #6 
3t?iSO1^-r-5CtlCj:y,«6<)«K<0^S( polymo 
rphism)XI*/Rtf^( mutation )£fl?;fif:gL<l*31 

jrrsct *<T?t-g>. mtfcftw&i*, mmm 4. 1 5 

icELfc. croig£. *nttBi**a©ttiftJtW&&© 

40 5*.ffl-ocDS^Iz < feyiii|iS^fcii*StlT*tJ;L^L» 
}4iii$*i.fct©T-4 ) «J:^=*fc«W^iSl*^roa^FBl 
t>Ul\ fcfc\ ffl<PXI**3ffil^77->££XI*i/r--> 
>&*A<?rSLTfc;ril*,Ja^ »tpXI**«lcy7-^ 
Jg*XI*vr--»«»*<#SL'SOi:^3t3iSA<Si'>L 

J:ot. *»M*ai=J:y. G-A, G~A, 
C-T, C^-T, G-C. G*-C0$S, Xl*g&, t 
tf-t}^>. limS^SC single nucleotide polymorphism 
(SNP))£(!:<D#I!( polymorphism )l?$^*TgL< 

50 *+rA-^JU/N*-K Maxam-Gilbert) yft+V 
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( dideoxy )s££ffll>-O|§W&»0>££E5iJ£&£-f 3 

[0054]t-*lTf . **W©tt»^D-^S«Mtt» 
<»£1!( polymorphism mutation )£fl?4ftS 

t<l*aS-t*ll3t*'yH=***1i-*Ci:l=J:y.« 
fliil^K polymorphism )XI*/&tf&£( mutati 
•«)*»«f*L<l*3B«-r4ai**-yhi:LT»»=te 

[0055]*38!l?©«fi<J&IS©#i!( polymorphism ) 
Xl*/Rtf**( mutation )**«f*L<l*3IS^** 

at*yft6*i*T-5i £»4ff* -6**1^ 

I©£#5iSM£. fJi2©i©*W:7W-f'XLTO 
«t»t#©Sl6»<D«3ltSi*ttl=J:y||jE+*»3iiia 
*Rtt*fc. »aiftfcT^I*«Ml©»i*%©l=* 

•So **i-e**Wtt, 4I&*)&5£©#1!( polymorphism ) 
Xtt/^RlHMK mutation) £«Wr*L<l4aUr*-** 
^©fcftW-r-r S'««r^S£S'»t-^o 
[0056]£fc, *£W©4*8ili, 41W4£B$©£I! 
( polymorphism mutation )£fl?4JrS 

ui*a*-r*a*««i=fei.^r. 4iwfci**<*3&Bji© 

«rffi©t©*W:7y^XLTl*£l>i:# 

Ctt*|«i:-r4liWttllfl!)*B( polymorphism )XI4 
/KtfftJK mutation )$flMrSL<liM£'*'*II&& 

[0057]*fc, *£IH©4tftli. fll MttBlO^S 

( polymorphism )XI*/RtXSE*( mutation )£<B*rS 

sic. «a«ittii4»**M©aii^p-^t/\'( , ^yy-f 

XLfcfc*©RlB3iS©f.*5l£**, 1WB©*©*W 

?y?YXLTl*fcl^#©£i££©?t3te3iafiil::J:y 

ffiiE^-l)ffiSiiS*3>eiL-5i|r^fT*#-Sfcft©^ 

®, fl^tfX7*K#7X©*HI=H5&aF;lxTl*T* J: 

a*>*l&o iHc^^SSC geneexpression )© : Er.^iJ> 
$f.<MHE5d( base sequence )©&£. St£AS4ff( mu 
tation analysis ), 1tSS#!S( single nucleotide p 
olymorphism (SNP) )&<t?©^I!fl?4Jr( polymorphism an 
alysis )^l=ttffl-e#*„ Miffl. «E«l3B*fflT/<'f7. 
(f-^)tLTttffl-r*C4:4i-et*. 

X3>. /Ky7JU^U75>fc£©#yPl<1':f>£a 
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JH*-f*.*LT, i) WM'(***a-H.1iX5'( 
W^aKI*. 7P-:?©'J>iSS££lS$1±&. ii) 
7;u^tK***ALfc*?-('K#?;U=li.75/* 
£*ALfc?P-:?££J6*-&4, iii) 7Sy££gA 
Lfc*7^K#7Xfcl£» PDC( pyridinium dichrom 

ate )3iA. 75/fiXI*7^7 i tK*5IALfc^P- 
JZELKZik*. fci* l^ya^c-et* (Fodor,P.A.,et 
al.,Science,25 1,767-773(1 991); Schena,M.,et al..P 
1 0 roc.Natl.Acad.Soi.,U.S.A.,93,1061 4-1 061 9(1 996);McG 
al,G.,et al.,Proc.Natl.Acad.Sci.,U.S.A.,93,1 3555-1 
3560(1 996);Blanchad,AP.,et al.,Biosens.Bioelectro 
n.,1 1,687-690(1996)) . 

[0060]*fEB^©^K^P-7$@<**®l=7U- 
ft*. C©»fc, tt*E9J©ll«:**<©**M©fei« 

<rx£-3<«c&i=j:y. ra&i=*iiM©*nttB*a 

20 S5@(*©*f§B3©t$»7P-^^Lfc®tS»fiiJ© 

i=tt-6j:3i=ajsai»*m»«*5i=Rtt**i-ct^*© . 

[0061]w©x/WXlcjtet^TI*, *flW©«K^ 

»fc-3fc«*fe***u «w»bii=/ w?yy-r xl 

*£L<tt**LTH**«, *»*»!=/ x-f^yy-rx 

^fcBS7P-:7\ lift, «F8B©»?-e-3> (Tyagi et 
aL, Nature Biotech.,1 4:303-308,1 996) S?£j££Lfc 

^©^JifSi^ffl-e^-So f-*t-e. c©«fc-3fc7 : /*'f x 
**«w©a«ttttH«i=d**i*. 

[0062]*J8W©TvW*£ffllxSS!|g55i©** 

ttll?a-?ttt*LfcB{**1I.tl=rnRN 
A, cDNA. rRNAS©4fW&K££irj8jfc£© 

W4SKSl=JCCTS3ta©*4k*<fccy. -t©*3lt»b 

*ffl±l::*»EW©Jlft***3lj©tt»?P— 
Wt**#*Cfc|cj:y, -Slz#<©4IM4SB*©«® 
*HJfct*:U:a<-C*«. «ve, DNA^f •v^ , t±< 
WCffl***M«II©*!fcl=ttfflT#5©Tir«©DN 
A*??rfc4.«a©Kfcft#T?ii«tt«It8W©tt 

m*sft©je****4b*-ti-iaixfc»ic.*fi»6fttt» 

**B©«it:7n-:?SfcaS3>hn-JU-t*;:J:l= 
*y. SS^P-^SI=iljSJgf5^#l^3>hP-JUl? 
50 **fc*lc]Elttta*©ai*A«Rrtti:0:4. *fc, «'b 
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coo63]tt*a>«ittttiia>a*ai*fflT/wxi*. 
M«(Bt: fix )u**ii=«*fe*-e««Lfc»w 
«X^WMMcftl^SKLT. am/Clxftl*filM>* 

*M**»*LTL»fc. ttftea-evnttttsmrrft 

-T-y^( steps )$ffi-5:(D*18SA % bttid3$*l.f=m 

( reverse transcriptase ^ftfe*THMS 

"f ,):5ftl§ftl*&5*<ft^. 
[0064]Si^r/W;UCl*&?i<D?P-:W!SX 

i*. *-3T**-c**ii<. ?p- 

&j*i£tt£fkjgft£#T?fr3&g* < fc§. LA S L, -5-*x 

-©are/w^y**-*?— '^Sfiiv *fc. at* 

*<<5tNt(DT?fcofc. *£6BJ|^C<7)jfe;tlift:A<i&gft 
IX0-CC0 *3ft**$*lftl*. **:. XtfyKD* 
|r**t— *$l$H\/x<r?yy<r-tz— i/a>a&£3 

^hP-^-r-s-ir-e. *#sBjj©7p-:?§Kasas 

T?/x^?y#^tf-i'3>£JS£f^bt*i>ci:A<-e£ 

*. 

[0065] *HB^ iCfc LXTI* . luIf5Lfc#f§B.B<0&i£ 

*073}£T?*7ft'5^£A < "e£'5>( Analytical Biochemistr 
y, 183 #, 231 — 244H, 1989 Nature Biotechnol 
ogy. 14#. 303-308R, 1 996 ^; Applied and Envi 
ronmental Microbiology . 63®, 1143-1147 1997 

*4<o~2t;ua*,»*L<tto. 0*JU* 

£,pHI*6~8, $?£L<l*6. 5-7. 5-C*fc£. 
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[0066]S(BaSl*» *»M<DtS»^P-^^«M 

-f ?y >y K«^<*<DTmffi± i o°c(oeH«T?fe*ro A< 
»*U\ C<D*3l=*4£W=*y#WJIMft'W? 
ySf-f-tf >a>£ Bfrit-fSdirtf-et-S. Tm- 1 0 

o c*isroi#i*.iMfSM/x-i'^yy-<-tf— >3>fic 

3>4<jBC6<Hx. ft, TmfiH**#SBj|<0&§S7P-:? 

(DJ+ya'^U^KSMBcD&iS^JS&^b^ 
j£U ^S^K^P-^i©^K/x^y>vK«^«:fl) 
Tmffi$aft<0755*T?;HS-r?>. 
[OO67]£fc,*0£J£#|yili1#RII~18O# 

h, »*L<i*58>fa~9o»raT-&-5. mw*mo 

i*l*./x*?yy<f*tf-S'al'l=i3l*T*fili&©*& 
BJjCD&it:? P-?tf£<ft?>. £fc« Sf5B%IB$^y* 
<LT4iftl=*i*A<fc^. ftfc. KJSft&llite&ffl* * 
20 ft*)*;* &&<0ft£, Sii>tM;}:i££ffi5iJl::<J:o-C:*S< 
f5«£Slt-&. fII5<D<k?l-LT, #f£Ba.<D&K?P- 

^$fflW^Ki-/x'r^yy-fX*-a-*. *lt. /x^ 

*ttt?asu 3S3fc<03S'>S£ft»-f *<D3S'>a<D 

[0068]SJ5»*<DliB«)«K<0aS:0. 1-1 
0. 0nM1?fe-6<DA<»^US KJ6?$4=<D#$SB.fl.<D8 
K^P-"^<0aS:1. 0-25. 0nM-CjF>?.*<»* 

%Wom£ta-3£-\. o-2. 5©Jt$t?ffltX'i)ro 
A<S£Ux„ 

[oo69]hib. a»*<o*»as<Da»aii$as 
t» «sa©as<o^(E-r-5*f6Bjo^K^p-^«t4ft 

4. »$Lt^aSfl)^P-^T?S^*^fc«3te3SS<0^ 
left*. 

[0070]*3SBJ<BfciS;1l£fc<&lf SI*. flSEtDwt 
<t?fc-i>A^ ^B^|*^a<0^KS»^^. F 

6<)M'('^yy'r**-'>a>^;i.TAS^S, ftt'l: 

[oo7i]iaTie-E-<D^$te-r. 

a) RSH75 Si IcjSfflLfc*^ 
IP*>, *HB^iife^(oaacD»*!taA < ;'lSt*A\ SL 
50 <tt-a«Sl±0«£*tftt**>tt*a*W«ltti:*l 
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*i:l*-ttMI=t^«4«l05CfC, W=BB**l4* 

<wi*<a^ b««£B. *© 

*LT. cc©£-ei^««aKfcii, 
^5©A%B*fcitB«©BBi=i*Bte**rt'4*«E 

9l$t^^B$(DCi:-Cfc-i). 0IJS.I*. ft£Bt*©5Sr 
FNA. 16SrRNASL<l*23SrRNAXI*^ 
*,b©iH£-7-DNA©ft3£E5IJ"C2&l>. 
I0072]*38M©ttll^P-^«tt*«4*3RXI* 
#±*£»*l=«ttU H*«*©5SrRNA. 1 6 
SrRN Ag L< I* 2 3SrRNAX l*-5-tl b (D jifs 1 ?- 
DNA©ft*aHS-rSCi:lcJ:y^Bi3Rlc*5lt*W3t 

«*k©#tt**i!3e"r*cfc»*. b. as«*a£ 

*©*3lfc©ad>a€»BLT«BB«©Stta*ajr*- 
[0073 JWE©aH**BI*. aT»»<t 

d«4**xi*ft4«**3R©ajs. bbb. pH*«r 
"E©B#i=B»-rs. a*aife*Bxi**ifea«fe*ai= 

*It**»36**l*.«BB*i:LT10 '.~10"«/m 
l.»*L<l*10 9 -10 '"ffi/mlirSSg-f-SCli: 
tfBBT?**. **ll*#B. Xtt3tO»»*l=J:*ait 
»-Cffa.Cfc4«-e**. »8S»A<1 0 ' fl/ml*B© 

■ ! «/mi*fix*t*i*. asB£&a%xi*«£i»£ 
BB©s*a«*waf5fc». 

[0074]j$to^&*ISW©&B?P-:?©;8Sl*. 
a*B£B*XM:*B«£»*!::JSIt*1**B*©aB 

3&i-«c#-r mt&m * 10 ! /miicai/co. 1 

-10. OnMjgg.jlf$L<l*0. 5~5nM»g, 
«fey»*L<l4l. OnMjgg-efcSo O. 1nM*iS 

[0075]*l=**WI=feL%r*IBttll^P-^a» 
£H*©5SrRNA, 1 6SrRNA=§L<li23S 
rRNAX It-J-Wite^-DNAIC/ \<C?*)? -<X$itZ> 

tzwxfci&mz. «riELfc*#tRiai-e**. 

*©fiJ6BM*tttB©*#i:Wa"C***. BE© *3« 
B#T!*»W©«B?n-?*BBB*«!>6SrRN 
A, 1 6SrRNAgL<l*23SrRNAXI*-5"tl© 

le^-DNAir/N^^g^-fXsit^/N-f^'j^-fHf- 
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i/3>aa©a$B£**x , **£«£*B©S3 , fcfe» 

[0076]frffi©*5l=LTBB**lfcB3 , fcfca©» 
3fc©B'J>fil*. a*B£*axtt*BB£*Bl::*Slt* 
«S««5©ffa*tifc«-r*.*4ll*5SrRNA. 1 
6SrRNAgL<l*23SrRNAXIt^tLb©afe 

*DNA©»fcft£»a©#«li*<lfcffl*i>frb-efc 
4. 

[0077]»,*»WlCfel^r.«6*^»*XI** 

10 £a£**i^tt«a£*ttft©*#i*. **Bj©a» 

^P-^<k4#Sa»©5SrRNA. 1 6SrRNAg 
L<l423SrRNAXtt^tlb©»e^DNAi:©/\ 
^y^-tz-v3>£Pl«L/«tt^y. £fc. *SBW 

«l=B**tiat^ KK PG . K HPC. NaH P 

C. N*HPCB©yi/B*,»S.BR*BBB©B« 

o A^c^->if ©^s-r^->©=&a^s. s 

20 il^, ftBBflrwfrBBB. MI-fc*$5V3IHA<j®S 

B**bBB*#au ms&mmzimz&mttiit* 

[0078]±IH©a«atLTI*. 'JZ/MMBt, fit 
igSISiSt, HM-i£BfcHffifc. HM-?y »»Bfi. 
B. ^x^BBflrB. ??MM'raB©*BaS&&t 
ffll^4ci:*«'C**.BBBa>B«l*./W^ , jy-f-tf 
— >a>. FRETSIgt. B3tefe*©S63fe*BBUi:l* 

30 ssi?fc€.. *©»« itmmmmm t. «« 

B0pHI£4~1 2. »*L<l45~9-efe*= 
[0079]b)PCR ifc&Cogffl-f&Jf^ 
PCR ^jS-C?fetll*i:©«fca*^iiT? ; t.jSffl-t?^€>© 
T?fe*A<. 'J7;U^-CASaMPCR*J£l=Bfflf 
^^IUTI=fBt „SP*>. 'JT/U^-CA^aWPCR^ 
l=£lvC. **B©ttB ©BB?B— ?*BI^TPCR 

tffiv JEKBBcSftfeBWBftflDBil^yrju^-f 

A-ea£?«t©-cfc£. *BB©pcRti**«*a 

©pcR£»«iN-s*©T*i>.Ba.i*. RT-PC 

40 R. RNA- primed PCR. Stretch PCR. j£PC 
R. AkifB5U£*iiJBLfcPCR. £1PCR. 
7Y7-£ffll^=PCR. PNA£ffll^fcPCR5£$|£ 
tafc. *fc, BBMitt. *«©*BBB«>BI=» B 
Hi8fi©£SB££4i«ill^S©l*BtBHBT?*$. 
[0080]MIS©tfcy. BMBtt^li. 
jfc-f <&a«©;:i:«55. B«©*B*B*3ttt^. * 

t *t \ «i« . a^«^^ (asa«»±!fe©RNAe 

L<lijtfe : f L DNA©!iaS) (BR 

50 ©waaai;/xi*aaa4«!i©RNASL<i*jHK ; F- 
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. *IESivci*4lll8MrVr** 

[0081]Ct*^Sl(7)^ftWPCR^iil*dATP, 
dGTP, dCTP. dTTP"§lXI*dUTP. tSM 
^BS(DNAXIiRNA) , Taqtf'.M?— ^7 

^'J>-?*t-5tOT'fc^(*S5B^. 1 5*. 7^"h 4 
6-51 ^-V, 1 997^. ^±tt) . 
[0082]^B^<O^S6<)PCR^;ild:, *f£BJXO& 

-f^t<»-efc-5.o ^JSII8(D^SWPCRI-i3t>T. 

so-e&y, jmxi* 10-25, fti-jmxhfci 

5~20T\ PCR1M^U+|c»Mfctl(Dil4iI-f 

«fel>„*fc,7#9-K( forward rev 
erse ) S<D^bl-SftUrt<fcl^ 
[OO83]0*;lli\ KkTOttoZmi ZZktfX'Z 

<i>o 

Lfcffi6*iaKa>5SS5^S^t)1 fc^L3£ggt*iT, S 
W^l$0)^SS5i]lcG {fT-» 1 i&& 

(2)gIIB(1)<05*). aBS^P-^^3' ^\zfi 
[0084](3)flSB(1 8«?P-?6< 

5' Mm~ti^rmtft&mxm^tHxi^ 

#'J>fc< fct— 3©G (?7-» tC 

(vhi/>)<D*7— •i>£5l-. agtf'p-:? 

(5)fHB(4)<Dd*>, mm.zfa-7? 0)3- 

"So 
•So 

(7)|ilfB(1)~(6)C0ait^'P-^A < s3'3S5ffi 
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^§tro*i&*A<y>B$its;h-a^o 

(8)*E(1 )~(6) <D®MZfO-3<D*>)3 m 

[0085]i!iJ!e(6)(Dit£, fflWfeSSWtgSiS^A^ 
b, i:?LTt3' £1X1*5' *3£tfGXIiC|z!&St 

<{*—Vlhh* , )3J.9i*tt\ : <»5' *3glC 5' - 
?7-;uS$"§L<l*$7Vv>XI*5' -yfv^SS 

fiET-t?). 3' *5asl-5' —5*7-^^X1*5' — > 

-So <koT. *«B^ICJ3L>T. 3' , Xl*5' *3&0)i& 
SA<GXIic|z^-5<fc3l-lSthUfcaK^P-^^l*. 

©^□-^(05' 5MSIC5' — 9 r 7-^K*gL<l*^'7 
/v>XI*5' —> i f5?iU»tL<l*5/ i fi?^*#*0L 
nation-?. MU=l~aScD^P-^(D5' fciglC 
5' —5*7-^X1*5' -S^S/;UlS£ttJJDL-Cfc£ 

20 ^□-^s^fctwir^s-rs. 

[0086]^l=JilB<0 (7) ©*3§fl.fl<D&Bt:f P-? 
l*^-f7-i:Lr"fiJffl*tt!5:L>«»:ei^ttLfct©-e 
&-S„ FREmil-*fflL^ , J7^-t'A^fiB*lPCR 

□-^©tt^yi-.-oro^SEriflo^K^p-^fflf 

TPCR^ff^tOD-Cfei). PCRlOSlS'fcl-Si^P 

30 ?K«a&fr&#*f*£**is. zotz ©jsljc^xi* 

^^•Q-^i/ W^'J^ •fXLTL^SfSS (7-— U 
)5;Bt<OSId)<om3 , c3$S<fiS'ffl^"f *bT. HiJ# 

)!)^b(D^3fc:!iiS^i<D^'>*^^ai■ri)-^:l•;<^:yti♦s^F 

40 6N.XI*^K»*B#|r^J^— fe'l-^yaS^P-^ 
t«W*SK-gL<liiS^»W«Kt©^BI/X'r^y-vK 

L^L. i»^P-^*<fflM«iSSL<l4Ji«»W«» 
|c+5j-|t/W^y^'fXLrt^7-- , J>^S'£A < 'S 

■tf|=J:ya*^P-^«ittttIISL<H:JtB»»ttll 

Hroa'>iiJi*-*4xfcttlUli=tt«-*-*. 
so [oo87]c©ii^, aa^p-^^M^Kt^-r 
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:?y$VXLfc<t£©*©&B$/W?y-yK££t*©T 
r™A<.:?7^-©&It/W:?yyK«£ft©Tmfit© 
r± 1 5"C. tt*L<\t±5°C<»mmztjiZi.=>lZ. 

V\ Jo—Z?(DTm$.tfs ? : 7-r?-©Tmfit-5 c 'C. 

1 s 0 c*ffiv&Z>k. ^p-^AW^'J^VX 
Ittlfenl::. $ftfeiB©#S3te©&4M*igCbfc0 0 J5 

-* 6©^7a-:?©ft*tiA<£:fc>;ri£>. 10 
|0088]±Se(7)JilH(7)^D-^. 4#l=(6)© 
■^□-71*. ^7-f7-tLTPCR©SJSjRI-»ttI-t 

*pcR»att**Miam*/£»&*i-ct^t>.pcR 

JStfSTLTU-SfiiC £©£3fc8Sffil*:*#l^<, 7- 
©KfcRlcfcivCI*, &fS£©1S3te!£l£l*flJ#©$ft!i 

j£«fcy»'>-f*. 20 

[OO89]PCR(Dfi(BI*a*<0PCR*JSi:raflll(0 

j&MSSS(l~2mM)T?*SKJ&i&T?«M8K©it*S 
* iT5ciA<T?2£. 2)SI. ft3R'A v »l©5£sttPCRI- 
*Sl*Tttffl«5*Xl^JMg(2~4mM)©Mg-f'a- 

>#ftT©Ki?;£-i?t.*3SB.8i*2?;6£"e#&. 

[0090]ffi. *&BJ0PCR:5S&|::J3^T. #SSBJ 
©PCR£frlV *©*«E»l::oi*TttII©E*n« 

fc«E©B*ffl«©#*r*a-e**. ttmztivx* 30 

s. ztDms. *»b^©sk^p-^©««e?js > S 

NP(X-^-££g»£I!>££t?f8a«ItiM 
fcEfllc-f SCtT!. PCR&7&. -t-©8it©*38?H 

©Af»ttta©jaL^e>SNP©8di *SSW© 
^K^P— :?©EM£LTSNP££t;E$Uye*iiMfc 
*»E«*«fflt*il*»^D-^EWiSNP**t?E 
Wfc©«Wlttlt*y»6*l«Tm«tt. SNP«4*ft 40 

[0091 ]*jB01©*-©ttfftli« fIIE©UT^Y 
A5ggMPCR£&©T?»&*lST-' **§Wr***a 
©*W-eft5„ 'JT^'T fiWPCRSSSli, m 
ft. PCR*fT*>-a:5KJS£«\ $ftfeH©SS3fc£8ai 

j.— yw^-^x-x. in*., x— 

>tfa-4iB**y?ri6ttlEfl«i*(ai*: Sequence D 
etection Software System ) . Rtf-Hlb^UHJfiPU 
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::©J:?fcgg-efr:b*iS. 

[0092]JilTIZ, 5fe1* , «J7JI/*-f ASftMPCR 

li, PCR^mus-fA-re-SMj^-etagg-c 

fe*ll*£?©J:?fc&g-l?t<*:l.*ft<. ABI PRISM 

™ 7700 tt*E5lJttffl*>^xA( Sequence Detection S 
ystem SDS 7700X /?-+>-IJU7 — 7^5«fK'/< 
•f^i/XfAtt (Perkin Elmer Applied Biosytems }±. 
USA)). ,M 5/X-rA(ni/a-^-f7 

©tLT^IfSciA'-etS. 

[0093] H. Sijf5©PCR£lSggli. SW&BS© 

Bftfcttfifc, 7--y>-7*S(6. «»©#ft£fc£»y 

jIUrSggCttAI*. S&£95°C. 60°C, 72°C 

i=«yjSLff3ci*<i?sr*. saii/ 

iCCCDa^a^fcoTl^. SIC. f~$f 
«Mf*fil©#*«*.^a^AftLT. **i*E»L*: 

±te©i'XTA£3Hj{J|IL. &fr>XxAfr&£ii;*i£;hfc 
T-***tt»»*4?ny7A*E»Lfc*©-C*. 

[0094]3>tra.-^B*»yRl«iWBI»««!l=E 

a*HTi^x-*««fffl^p^Ai*. -y^?;^ 
©aifeste^ais-r-sias. sist&fcfcSftiis*, » 

^JU©l8&£LT.tfc:fc>*>PCR© amplification 
plot kLX=l>t!3.—$<»T*7\s-±\Z%7F;-t&-& 
S. gfta«*«ttUl*tlt&«>«PCR*^lHk( thre 
shold cycle numberCt )£gHi1"£ia§. CtgA*S> 

K*M»E©ae-»**to4«gE*ftat*il«» ■ 

oTl**. PCRtf }MkMI:3lffl/CI^*J|ft. PCR 
g§>SBt©SM«BSroae-IS©Logfili:. ot^©n 

i=i*«»Bflk*<*yio. s£orswait©st*DS©3 

>?JU©ct**tH*4C±:l=*y\ « 

Mtt»©PCRM»B|©3hr-R*tHI"e**. 
[0095]±E©?-$#«T;5&S?©PCRHjt#&8J! 

I*. EE©J:5«:y7^'fA36*a9PCR*a-e#6 
TE"f . *-©««!*. "JT**V A^SMPCR^jJ 

LM*ig«LfcttEtf*«W©ttK?n-7i>W:fy$r 
-CXLt;«S:t©5(5S©S3t5ilSfiiS . SIM^lcfe 

3tfe0-*^iS«^<*.*.*t^l*fISB*^B^fl)aIt^D- 
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«i=j:yti3E-r*sMWftaaa. bp*.. ttjEswuasa 

J0096]rii«Lfc«tttt»3i(«a3ltfe*i:IS*Lfc 

W?y$VXU:££©£f&&.l£l*> 
•0|**.&i. PCR©**'f^iH=*3I+440~85 
"c. W£L<l*50~80°C(0£lS;a££ : £"f 
^J£lE&&lM*7--y>7©<!:£©£lS^£^ l 'f'& ;:: 

pCR(D&1M?n>l::fcMt&&St©8i£1i©5l£^ * 
4*MI=tt. 00°C» »*L<I*94~ 

-60 

[0097]ffiiEjSS«iSiaS(OffiiE;1lg[«lStLrii 

*X«© S »i=«at**<D"e**itfi?«> 
*j:t>©T?a&s*<* jw*wi=i*. *©c**i 

f „=f K.b.n /f ..... cttsti) 

f „=f ...... /f h,b.» t&*2) 

f .:C*aiD**iM*t*a23l=*Wtt**ifc 
^i^o-^/W^U^XUittroSlS^©!** 



20 
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log „(F „)Jn(F .) 

log „ 1(1 — F JxA)Jnf(1-l 

log „l(F „-1)xA}Jn[(F 

[01 01 ][£*.. 

A.b:ff«©**.»*UI*»**.*9»*t< 40- 
lig^SSrefcS. *LT. A= 1 00. b=1 0© t£ 

i*. kf „-i)xA)i*s»*(%)-ea^*H 

F . : [»St3]fc4lM*[»*4Dl::J:y*aJS*tf= 

(3. 2)#J!E(3. 1)0);*JM&Jltt!t><-£fitl3tt 

(3. 3)tt»aflEffltt»R»l=fcit6*'ff iHkiK 
!6IIISl»0»tttt»fl)alf-»fflH*atlHlt*«l 50 



^2002-119291 
34 

i3SM*#1K^I/tt©H*iLT?5:7©»^H»fc 

So 

[»SC3]ft-6L^liC»3t4DlcftAL, &y>z!)i>r$ 

[0099]F . =f ./f . CIS3e3D 
F„=f./f. CS»3t4D 

*. 

2-]l=J:6*|]Ea»«Ul* 

f .:[StSl]fcStM*C»5t2DlcJ:^ttjE;1ISC«i 

sttT?.f .©fcfcAtsssftsieifljroff*©-*-*'^ 
»©*>©•?&•&#, a*tt* 1 0~40-9--<^ 
jurot©. »iii-i*i 5~3o+H'$;u© : t©. 

ffi|Ctt20~30-y-'T?fl'© : ti©A t $ffl£*t&. ) 
l*ik«ffiSL<l*aKffi$ ! &'y--<'^^»©i9S!li:l-'C^ 

^©^^ic^atf/xi*^^*?*^^ 

££fc*,©-<?fc-i>A^ UHCl )fc«ktliCftA2]£ 

[oioo]m=©#«8[l*. 

(3. i)[*sc3Dfc*t^i*Hk3S4)i=±y»ta* 



JxA] 
.-1)xA] 



CISS7) 



(3. 4)*»ttt*fcfelt4PCRHWt©«tt*M«> 
WW 8 — 5»««r*5il?fci). *LT, (3. D- 

(3. 2)— (3. 3) — (3. 4)©BIA^&4jiS 
[0102]flS5(3. 1)~(3. 3)(0#iaSI*. 

(3. 4)©»«r»&*ifc*JMttaill*. 
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fill. C»S1 )fc£tMiC&3*23lc£S*iSiESm«lg 
{S. CSfciE3]feSLN|tCStS4DlcJ:?,S[tilfflM 

— S'<DxA^U-±lcS*&t//XI*H]?:LT : t, Lfc 

C01 03]fiiex-^^«f^;il*. A5£t 
^&3i§£l-ft|::£&^fc£.*©m(*$£LT,ME . 
IOT04]!g4a>ft8tl*. M7^*-f AS3MPCR 

fHlS¥»^ : ff-f-S. , J7^-<A5tfiMPCRO;H^Rt; 
[01 05]m5<»!}$8l[l*. MTJUS-f A^gMPCR 

©^gM^ffl^rpcR^^ffi-r-S)^— 5>^«f*5ifl) 

©x-*$ffi£&©&*lil£3>tfa-*izigf7$l*i> 
— *HES*W«flEi*«{*-CfeS. 

[01 oemeoftmt. «tiia3t*ai=fct^-c. sir 

[01 07]£fc. 1g7<Dft8tl*. «IfECD#Se8.8CD«i& 
©BS?ftjSro^*f^j*. BO*.. *f§B^(DPCR^^^ff 

^tf-r-S^jitJfe-So BP*,. *f|B^©PCR)ilC<|:y 

1tr**"e. ;Sfi£«*K-tjf SiMKaAl*. sot 
(fljjllf.O. 2°C~0. S'CcDjSSi^l-ffiSt^ia 

a/CTX>ru--ti::a*-f *a«. id*,. &&a>S!fi? 

'•' (-dF/dT.F:®3lt!il)g.T:BtfBl)$f#«>ia 

a, f-aasaaatL-tT^u-^ajM-fca 
«aat-s>>aii$±i5cD)flfiicjaiiD-r-5cii-j:y. *y 

[01 08]fII50>*feB^a)fim' > <fPCR^;iO)T : -5' 
IMf**l=.**HHfl)ttll«>WI*»©»«rtt**» 
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jeat//3u**a«a i b*»w®a«w»HflT?**. 

[01 09]1IC, 31*. *»M<Dtt 

•»©ll**l|0!)»«r*t4*afl)**BI*a>i;a.-* 

W<DPCR»J*©T-^IWr*a«>**BI*a>tfa- 

io Hattaron*ttaa#tf«-*'««a®ft¥aS3:'£ 
£3fittLTtB»Lt=3>ea-*tt®^1fefc!etta<*-e 

[01 loi^xnomBa)?— ?«Wr*a. aa. a 

Ureaa*l*.B*.ttB*.Aa*. it 
aa*x*, a*, a*Wa**a> 

#a©»»"c«a-e**.*fc» aaasaa. 
£**±5fc*t, ft*©aa©a±»*<as***SL 

<tt'J>ft<fct.-aa<Da£**<feaMa. «i&a*<b 
I=»aic«a-C**. CCT-£5^^<tl*-teB<ll~s: 

[01 1 1 **w©«iBx-*aa*a. 
sttftB»a(*<D— 3xi*-t*uu±$fflt^T. 

*XI**£B£aBI=i3lt*aj6Ba©5!SrRNA. 
1 6SrRNAgU<l*23SrRNAXI*-t-*tP>©a 

30 fcit*a*aa©?ma*a*-**c;fc**'c**. **t 

I*. 5SrRNA. 1 6SrRNASL<l*23SrR 
NA<Djffe : fDNA<D3e-3»l*S1*<koT-$-efe«> 

**WI=*5l*TI*, «£fS±1$!l£XI**£ 

[0112] 

[*aa]«i=a«aat;ib««*aifr*»M*aic 

40 A*M=KH?*« 

*BB( Escherichia coli ) © 1 6SrRNA©&l£% 
»E5IJI=/\'f^ , jy'('Xf BP*>. (30CCGCTCACGC A 

TC(5') ©*aEw**-r*«a^n-^©Ba*siT© 

[0113] feB$^P-^<0i^Sa : (3 )CCGCTCACGC ATC 

(5-) <n**wm*io**& 3 r** , >WWi>*'f-* 

©3' ^^©x^vy7H-7><7)3' &$f?S©OH* 
|C, - (CH j ) i — NH ! £H££Lfct©£. >K5> 
50 K--9— T'fTT'fh'-U- tt( Mi 
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dland Certified Reagent Company , ^IDfrbSlAL 

f- Q g|C % =E^zl^— ZfO— J( Molecular Probes ) 

f±frt>7Qt' i )<\Z— 5— *»VK FluoReporter Kit ) 

;XtJM BODIPY FL propionic acid succinimidyl este 

BWf*lcHAt4iai***t**^h) * M ALfeo 
t\ **ifi«-i?ttffl-r«?P7 ff e-FL-ewiiLfcttil^ 
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[01 1 4] &dMfcfl>BB : »&*lfc*BE»*ttBILtt 
B1ft£f#fc«**l*0. 5M NaHCO 3 /Na 2 CO 
i«»fc(pH9. 0)IC»»Lfc.S»»»»«NA 



P- 25*7 A Or 5/7tt8) T?^ ft 
l\ *ElS*l£l*SLfc. HPL(( B gradient 

1 5-65%, 25#IHD*BlTCD*fr-efjofc. *L 
T. »B+*;*-f >tT-** #*Lfc. #8lLfcB#* 

tJ23%C0ilK$-e«ig^P-^^^fc o 
10 [0115] 

V iU-* > h A : 0. 05N TEAA 5X CH3CN 

V Jl"0 h B i>x > b (gradient)^) : 0. 05N M 

40% CH3CN 

* ^ A : CAPCEL PAX C18 ; 6 x250mm 

figt : 40°C 
ttffi : 254nm 



t0116]**«2 20 
SSLfc-o.^hUx>h^PX(NB) ( Difco 
»)ja#**50ml(«rt:NB % 0. 08g/10 
Ornl) *<Stt*ftfc200ml8<D (SH^tlfc) = 
*79»*fflL^"C, *»»JM109*|*37 , C"C- 

2. omi§ft(Dx-/^>K;i/73S'i>^3.— ?-eSt># 

MIL. BttSWfc- 30mMU>»tt«a(V-y*) 
(pH:7. 2)100/ilT?Mf*$-Isl2fe»Lfcoa 

1 30mMO)NaCI#*a)«rtBU>»»«ai O 30 

o /1 h^bbl*:. sttB»»« **+-e4o#nna# 

SE »3L (da * : 33w, fttgjg Xft : 20kHz, ft 
jg&:0. 5»ft«LO. BtHfrltk*^*-** 
f^SSSLfco 

[Ol 17]HE*«>*— h*at>#«Lfcfc. ±8t 
3**«»L*ft»*tt-a)-biH=»Lfc. t*l*36°Cfr 

Slifco ^tiicse'tic^ toinaLfcffliEtttt^o- 

^(0»«tft«aaEt?5nMi:«i:*J:5lC»iDLfc. 3 
6 € ClcaBLft3W690#IB*»Ml 6SrRNA<h& 

WQ-?t&\<r2 l Mr<(Xtttz. ^LTmftrfcg 40 
[01 i8]/\^y^-f4f—>a>«ra>a*fe*<oft 

*»*.±BOJtaaa>ftUI^ 130mM(DNaCI 
**<03OmM<DU>»>HB*(V— y*) (pH: 

7. 2)*JHi*TB*Lfc«*«JHLfc.»B?n-? 

(oai:±aaa)»«)it*«x.Tft3te**ii*Lfc(iaie 

Jfc503nm;aiSa3lfee512nm).-ta)tt**H 

jn-rscfci^y^ftfe^coftft^^Lfc, SP*>. * 



wa&si::jfc0«LT. s*fe*©ft«<D*'>«<&*#* 

[0119]*lt«3 

ttB>TD-^(©««:*B«JM109*©23SrR 
NAIZ/W^'J^VX"^ (SOCCCACATCGTTTTGTCTGGG 
(3') iO«ttBM^to?|->J=r^U^K<05 v M3( 
^U^KflW tt«*0>OHK(C % - (CH 2)7 — N 

H z * *S£Lfc:i<D£* ftlfcfll fcB*l=*K?:/K- 
-tr-x-OWK • U— v> h ■ *± ( Midlan 

d Certified Reagent Company . SfcS) A N bWALfc„ 
SIC, ttfll fclMWWra7-^P- ? ( Mo'ecu 
lar Probes )tt^67P*-U?K— t^K FluoRe 
porter Kit) F-6082 ( #«r t? -FLCO^P \d*>MW 
y-=i/;i/XXfil' (BODIPY FL propionic acid succin 
imidyl ester XDffilC, J^U*^ 

WALfco 3B**h*«B*y^32U**KlcfMI 

*-t±-c *xe-FL-e«BLfca»^D-^4*rtL 

f=.»6tifc*****Jfi«1 fcPMM:J*BLT. BtO 
(D^iJ=f5?^U^KJS»2mMcfcy25%a)iR^7P 
xtf-FL-CBBLfcttB^D-^Wfc*. 
[01201SISW4 

2tH-a>*»atf«il*tt-eBBLfc5/i^K i E^x 

-"^^V^tfjl/X 421YJ3M Pseudomonaspaucimobi 

lis xaafii^-fVzf^i-X-^Ov^h:^) 
( FERMP-512)(DB**OD660«-e*BBJM1 

09ttJ:nBKBftL. **«ifc»**BBLfc. 
*ifcjBft5*(*BBJMl 09ftfl)B(*a*W*JKCl2 
t^-)!zoiNTHtfiW2t^C^aiC < fcy* : Ey*- 
h£ laSSLtcc *Bff S-CBBLfctttt? ci-:7£Bl* 
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Mi 

) 
) 



10 



BSft*543nrrK M£ $ftfe£569n 
I0121]£«£ffl5 

^5/U#*'J=f3l$U3j-*K(30 mer)O10tt^( p 
olya — poly j )£DNA£J£$S ABI394C Perkin Elmer 

[01 22]IIC % ±|BO)ftrtDNAlcS*lt"f 

<0diSDNAlZ»a;-rS^5-<V— DNACD5' **S<& 
•;>BSSIC. -( Ch').-NK *tt*Lfct<D*>K9> 
K • T-f K ' U- v> h • tt" ( 

dland Certified Reagent Company . $fc@)£ N bBlAL 
fz Q jEl-s ^EU+i^— ^ ( Molecular Probes 
4t*67P**U#— FluoReporter Kit 
F-6082(#TfcT— FL/CC<D^Ptf*>»*^5/-yiUX 
X-riK BODIPY FL propionic acid succinidyl ester) 

IBCD^xe-FL^S^Lfc^^B^tD^P-^ probe a 
~d. RlSf-hO&'&f&Lt-a tLTttfct&'&f&^r* 

[0123] 

(1) W^i^^^s 
*idDNA 

N a C I 
MgC 1 a 

hyx-«UNHMR (pH = 7. 2 
; UQJteK 



20 



poly a 
poly b 
poly c 
poly d 
poly e 

[0124] 
C* 
poly f 
poly g 
poly h 
poly i 
poly j 
[0125] 

probe a 
probe b 
probe c 
probe d 

[0126] 

cs 

probe f 
probe g 
probe h 

[0127] 
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y #* y =f * * v** k 

5 ' ATATATATTTmTOTTITrTmTm ' 
5 ' ATATATATTTTTT™ ' 

5 1 ATATATATTTTTT^ 

5 * ATATATATTTTTTTTCT^^ * 

5 ' ATATATATTTTTTTTTCTT^^ 1 

5 1 ATATATATTTTTTTTnCTTT^^ 1 

5 ' ATATATATTTTTTTTTTTCl^ ' 

5 ' ATATATATTTTTTTTOT ' 

3 'TATATATAAAAAAAACAA5 1 -BODIPY FL/C6 
3 ' TATATATAAAA AAAAACA5 ' -BOD 1 PY FL/C6 
3 ' TATATATAAAAAAAAAAC5 ' -BODIPY FL/C6 
3 ' TATATATAAAAAAAAAAA5 1 -BODIPY FL/C& 

3 1 TATATATAAAAAAAAGAAS 1 -BOD IPY FL/C6 
3 ' TATATATAAAAAAAAAGA5 ' -BOD IPY FL/C6 
3 * TATATATAAAAAAAAAAG5 ' -BOD IPY FL/C6 



) 



(2) ^>f7y^*tf-fs ><0ffl£: 5 IX 
C3)*!J£*fr: 

: 543rim 
:5 6 9nm 



3 2 0 nM mmso 

8 0nM (M) 

5 omM mmso 

ImM (ftfiK) 
1 0 OmM (fflUSD 

1. 6 0 0 2ml 

2. 0 0 0 0ml 



[0128] 
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3LL 
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a 


a 


-10 


b 


b 


2 


c 


c 


7 5 


d 


_j 

u 


4 0 


d 


e 


1 8 


f 


f 


-8 


g 


g 


-2 


h 


h 


7 0 


d 


i 


- 6 


d 


j 


- 5 



[01 29]*(D«|l*«l Ic^Lfco Si frb#*>6 
[0130]^J£«16 

^*««Lfc. *Wtt»«a>Gat/**wa>ttii^p- 

[0131] 



poly k 
poly 1 
poly n 
poly n 
poly o 
[0132] 



5 ' TATATATATATTTTTGGGGG3 P 
5 1 TAT ATAT ATATTTTTTGGGG3 ' 
5 , TATATATATATTTTTTTCGG3 ' 
5 1 TATATATATATTTTTTTTGG3 " 
5 ' TATATATATAnTTTTTTTC3 1 



S* 
poly p 
poly q 
poly r 
poly s 

20 POty * 
poly u 

[0133] 
** 

probe k 

probe 1 

probe m 

probe n 

probe o 

[0134] 
C* 

probe p 

probe q 

probe r 

probe s 

probe t 

probe u 

[0135] 



30 



5 ' TAT ATAT ATATTTTTCCCCC3 ' 
5 ' TAT ATAT ATATTTTTTCCCC3 1 
5 1 TATATAT ATATTTTTTTCCC3 ' 
5 1 TAT ATAT ATATTTTTTTTCC3 p 
5 ' TATATAT ATATTTTTTTTTC3 ' 
5 ' TAT ATATATATTTTTTTTTT3 ' 

3 1 ATATATATATAAAAACCCCC5 ' -BOD IPY FL/C6 
3 ' ATATATATATAAAAAAC00C5 1 -BODIPY FL/C8 
3 ' ATATATATATAAAAAAACCC5 ' -BODIPY FL/C6 
3 'ATATATATATAAAAAAAACC5* -BODIPY FL/C6 
3 ' ATATATATATAAAAAAAAAC5 ' -BODIPY FL/C6 



3 * ATATATATATAAAAAGCGGG5 ' 
3 ' ATATATATATAAAAAAGGGG5 ' 
3 ' ATATATATATAAAAAAAGGG5 ' 
3 ' ATATATATATAAAAAAAAGG5 ' 
3 ' ATATATATATAAAAAAAAAG5 ' 
3 ' ATATATATATAAAAAAAAAA5 ' 



BODIPY FL/C6 
•BODIPY FL/C6 
•BODIPY FL/C6 
-BODIPY FL/C6 
-BODIPY FL/C6 
-BODIPY FL/C6 
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k 


k 


9 3 


1 


1 


9 2 


m 


m 


94 


n 


n 


9 2 


o 


o 


8 7 


P 


P 


6 1 


Q 


q 


6 8 


r 


r 


6 9 


5 


s 


7 5 


t 


t 


7 3 


U 


u 


2 



101 36]S2^b»^-5<fc5lC. ttMttttntDGCD 
£0137]^|»!17 

!WIBira»lcLTTIE<OJ:5<i:*a6EW<DfllMttili:* 
[0138] 

M9x**5/ U =f^^ 1/** K 
5'CaXCCTTTTTTTTTTn 3' 
5 1 CCGGCGAAAAAAAAAAAA 3' 

5 1 AAAAAAGGGGGGGGGGGG 3' 

^3 



6* 
poly f 
poly X 
poly Y 
poly 1 
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[0139] 

probe w 

probe x 

probe y 

probe z 

[0140] 



BODIPY FL/C8-5 1 AAAAAAAAAGGGCGG 3' 
BODIPY FL/C6-5 * TTTTTTTTTOCCOCC 3' 
BODIPY FL/C6-5 ' GGGGGGGCCAAAAAA 3' 

bodipy FL/ce^'occccaxxnrrnT 3' 



mm& (A) mm® w> co 

ffifc& tg (B> 

w 

X 

y 

z 

te*„ (JO C= { (A-B) /A} x 1 ooirj:Oft 



w 


3 3 0 


3 8 0 


-15 


X 


44 0 


4 3 0 


2 


y 


4 0 


5 0 


2 5 


z 


3 6 0 


3 0 


9 2 



[01 41 ]^3&i;«flB©lllfi«^b»A^J:5l=s 

(i) S*ftSrc***:|l4*§fiWa>:?D-:7a>*«tfC 

/<7-*»I«-r-Bt#. (ii) Sftfe*T?«te*l4*SS 



[O142]3SJ60||8 

*38W©ttll^o-^l=«li-r6fe*©fWII=-3i>T, 
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i^6:iiftfe«£LT#iSfc4,roi*, fitc, bodipyfl 

BODIPY FL/C:, 6-joe s TMIfc<!:£*lf &Zktf-<?£ 

&4 
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[0143] 



(96) 



FITC 


9 0 


BODIPY FL 


9 5 


BODIPY FL/C3 


9 8 


BODIPY FL/C3 


9 7 


6-joe 


7 5 


Tiffl 


9 3 



|0144]HJS«j9(«W^(16SrRNA)(D 

6SrRNA0)1 156i£SSfrb1 1 90t&&<D&& 
IB^JI^^t" ^>KYM-7l*(7)1 6SrRNA^Sifi5U 
lZftgtfi\Z/\<<Z? l ) J ?<<XtZ> (5)CATCCCCACC TTCCT 
CGAG TTGACCCCGG CAGT'(35i££St)(D&&&?lJ 
^t^. 1 ~ 1 6JBlXf25~ 35i£&§ "r^i'M 
3<*Um\ 17~24i££grf><2' emmCDOHS 

h££ -<ck ) 7 -m -v^mLxm^Ltzt^^^t 

^•L,— v>h-*>/<— — *±( Midland Certified Re 
agent Company. frbWAUco 

#|C2-0-M^D— ?kl^o ) |C& ffll" 3 2-0-M*'Jlf 

^P— Molecular Probes )tt^^D 
3"- 'JtK— ^r^h( FluoReporter Kit) F-6082 
(#Trt!- FL/C(O^Ptf7|->Bt-tl-^V-Hv^XX"T 
JU ( BODIPY FL/ C6 propionic acid succinimidyleste 

fe- FL/C(-e#g|Lfc*^0^CDfeil^D-^^^J5£L 

16SrRNA: 10*0 nil 
7v--f: 25nM 

Krv//W7 7^ K pH 5. 1 
75*C 

[0147]HiS#!l10( 2'-0-Me*U3*^U*^K 



(^7|-U3^U^KJ1^2mMc):y23%a)llX^-e7P 
ftf- FL/C(T^^Ltc**B^a)^K^D-^$#fcc 
C<0^P-^^35igSm 2-0-M^D-^t*^Itfco 
20 [01 45] 5 )TCCTTTGAGT TCCCGGCCGG A <D&& 

DNA£j£$£ffl^T£j£L-C\ 7*9-K( forwar 

d)SO) / sJl//^-^ > a-^<bLtzo (5')CCCTGGTCG 

T AAGGGCCATG ATGACTTGAC G<DiS£E?l)£ 

«J=»»j7P5l^U^^K$fllB|l]|$I^LrDNA^jSa^ 

^^r^LT./^^— K (backward) I^#fc>*> 

■J A— XS'MU/ ^D— ^tLfco 

[01 46]35i£g|g 2-0-M?P-?. ^'J-KB . 

30 #^25nM^J:5lCTIBI^-r$aiSOSffi^lC^^ 
75°C|riiDSLfc(^P-^^) o fllBCOl 6S 
rRNA£95^5#ta*fcffi3LfceL T1BIC 

^.^^ai^SIS/^-+>x;U-7-( Perkin Elmer) L 
$-50ET**B****Lfc. *0lt**B2t::*L 
to ±E<DttlMraUi:l*1 6SrRNA$ffl^fc 
t<&£3>hP-M^Lfc 0 ttllMUIUcSIIIBlc6U^ 

Z<D&mt. 1 6SrRNA£95°C-Cto&fflg-f £C 



U 125nM*lMb U * * 8- 5X U * 0 A 



i:^0)£r-£CD3il£) 
50 giJ|B(^16SrRNAIC/W^'J^^X-r^TIH(D&|i 
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— ^D-^<0S&*ICO^T, TfB<D®3A. B. C, & 

D0*ll3ISl»«HB*lft«l9ilB*lcLT*ttLfc. * 
<D«**B3l::*Lfc. H*&* *4M4> 2-0-M^D- 

[0148]D35itS£ft 2-O-M^P-?: UTES 

J6^|9<!:|HlC^P-^. 

2) 35«S«DNA^Q-^: fMB1)<D35** 

«2-o-M^p-^fciBC*atEW-e*«^ ^ 
u^KA^+i^y^-x-cflirtaFtiTi^^p— 

3) 1 7i£SM 2-O-M^P-^: «IB1 )(035«tt 
"WKLfc^P-?, 

4) 17iiSMDNA^P-^: «TtB2)(D33£S 
«DN/^P-^tBli:*aiE«-C**36<,3 , *»^& 
1 6tt*»a>3t*L/**K* MlfcLfc^P-^ 

1 6 S r RNA : 

7: 
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[0149]5)7*'7-KH 2-0-M^U/ 

«HB*lft«9a)7^9-KH^J^-^P— ^© 

«(x-Tjm*)Lfc^^/<-^p-^^ 

9c7)g/^7,ia^;^/\ e -^p-^^**8tg^^(5 , 
10 fc'vH//*— ^a— ? % 

7) 7^ , 7—KSDNA^U/<— ZfO— J : fjfBUJg 
<5)90)^7-KS^^/<-^P--^a)t63SiSWi:l?IC 

5?^u^K-c«l***irL^s^;i//<-^p— 

8) U/<— XSDNA^JU/*— ^P—:? : BiJfB HfllB 
^36£^J90)g/<— Xl^U^-^P— ^(DtMtEWirra 

9) 35ig®^U=rU7H^^U^^K : (5')CATCCCCAC 
20 C TTCCTCCGAG TTGA CCCCGG CAG"l&£i££E*iJ£ 

1 0) 1 7*»«*y=f»J#^U^K: (5')CCTT 
CCTCCG AGTTGACCftStt^E^J^S^WJrfy*^ 

[0150] 



10nM 
25nM 
lit 



[0151] 



8. 596 tf*tf A KrS'A^l'^r'f K pH 5.1 

• SS^^-O-Me^n-^ : 7 St 

• 1 7&gSt2-0-Me:/p-:7: 7 CC 

• 3 BfflHBDNA^P-r : 7 5°C 

• 1 7^Sa^ , ;^ , ;^?^U^f'KDNA^P-^: 6 0°C 

SOUK. ®3 A: 

HPOO+: 1 6S rRNA> 3 5J6gfflDN A7"P-7\ 7*7- KSB- 

O-Me 'wM— :/p — 7\ U><— Xffl2-0-Ie^^<— ^P— y> 
HP(D)+: 1 6 S r RN A> 3 5ffl«DNA^o^ 7*7-KDNA 

/\/W<- ^P - 7\ U /<- XlDN A*vrt"<- 7p - A 
HP- : 1 6 S rRNA, 3 5fiS«DNA^P-A 
Ref. (MM) : 3 5 j£gHD N A* U U*? h\ 3 5£gM 



[0152] 



(26) 
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03 B : 

HPQO+: 16SrRNA. 3 5igSgt2-0-]le7 p P-7\ 7*9-KS2-0 

-Me ^|//n'-/p -7\ xS2-0-He^;U^ # -^ P - 7\ 

HP(D)+: 1 6 S r RNA, 3 5££gt2-0-»e7 p P -7\ 7*7- 
KDNA'Ml^-^P-A y^^gDNA^M-^o- 

7\ 

HP- : 1 6 S r RN A % 3 B^S^-O-Me^P-^ 

Ref. WHO : 3 5ig£g£DNA*'J r/'J***l/*^ K> 3 5ig£S!| 
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[0153] 



glfeX. B3C: 

HP+(©: 16SrRNA> 1 7MiDNA^n-^ 7*7-KS2-0- 

KP+(D) : 1 6 SrRNA, 1 7(giSDNA^P- A 7*7- KS 

DNA^-^a-A iJ/<-71DNA^;Va^/p>-A 

HP- : 1 6 S r RN A> 1 7^S®DN AT^D — 7*, 

Ref. MfJH) : 1 7iMWDNA*y rfy***!/** h\ 1 7gg& 



[0154] 



20 

03D : 

HP+OO: 16SrRNA. 17jiaHB^fc/P-A 7*7-KaW- 
He^;l'>'<-:/P-7\ y / x ^2-0-He-N >lf / < — 7 a — A 

HP+CD) : 1 6S rRNA, 1 7*£»8l2-0-tte7 p P-7\ 7 * 7- KSDNA 
"MW>*~ 7p - 7\ »J A-XlD N A ^;W<- ^fl - 7\ 

HP- : 1 6 S r RN A^ 1 7£Sfg2-0-He:/P-7\ 

Ref. (#JR) : 1 7aSSDNAty zf y # ? ? b * ^ h\ 1 7£gffi 
2-0-MerP-7 F o 



[0155]S«fi«1 1 (rRNA91Sa)fcft©«*l* 
B?J|BrRNA£.0. 1 -1 OnM<7)©H0)££ 

3 s^s^-o-ae^p-y 

8 



30 O»*.S*5t*0)J***/^-*^x;UV— LS-50E£ffi 

fflLraiSLfc. -tO)tt!ll*H4l=*Lfc. B4*&tt* 
tftliO. 1-10nMlCfct^lt^tt*^*r-^^ 
So 4*5. TfB<Z>35ifi&$ Z-O-MZro-ZHtmmm 

1. 0~25nH 

5% yf-^A K-r->;v^;W7 7'i > K pH 5. 1 
7 5*C 



[0156]*tt«12 (Fl$H£&) 

•fejUD^XC Cellulomonas ) sp.KYM-7( FERMP-1133 

$)&Tf7<fn'ty'T i ) T JM Agrobacterium) sp. KYM- 

8(FERM P-1 6806)<0 & * CDrRNAlC/ # -f 

5TIB<0*^W<D3531I*36«S«^ , J3X^'X , J7K^ 

<7U^K 2-0-M«^P-^t»EtB»l=LTB8L 

[01 571-tzJUD^-J-X sp.KYM-7<DrRNA;l£tf) 
fc^a)35^S^U=fT^*vU^^U7|-^K 2-0- 
MiZ fO-Z? : ( 5 )CATCCCCACC TTCC CGAG TTC CCCCGG 50 



T^D/^x'J^A sp. KYM-8 (7) rRN AiH 1£(Dtz&)<D 

36&mm* u =r v y u*^ k 2-0-M 

— (5')CATCCCCACC TTC CTCGG CTTy CACCG GCAGTC 
(3*) (7>y-5-f>»»^^^*"C*«S**t"C^ 

) o 

[01 58]-fcJUD^X sp. KYM-7 R.Xf7#0/tyr 
MOA sp. KYM-8 $TfB(Diglfe$flj3c©i$ife-eTfECD±S 
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10 



^•*lbfrb.rRNA£ RNeasy Maxikit ( QIAGEI*±)£ 
JBUTHSLfco Sf£rRNA£95°C^5$MDjML 

-^ftSKftttizte^fcfiicairaiBL, 7o°c, 100 

±rRNAI*yj|VJ— X RiboGreen) totalRNA Quant 
ification Kit ^U+a^P-^f mole 

cular probes) , F/Tliife^a : Eugene.Oregon, USA )£ffl 

rRNA0)£ftsl*£rRNA<t— StLfco 
l*.*»W*SH* FISH*ttl=fct^r**llft*tttft4C [01 60] 

3 =fx^+->y #2 ? I/** F2-0-Me7n-:/ 

lOnB 

Sfflffi: lOOffiH 125mH *BMtU^O^ 

S.5X 'Jf)AKf'>;W7r'fK pH 
KJftUt : 75"C 

[01 6i ] aTSisffli 3ic, stt&ssto^Rtf^ 

»t»«r*L<l*U«+4*tt*IBf . 20 
SIM 13 

-rs»*i=. *a>*u j^u*^K(d«»emi=i 0 30 

0%T^f*J:3lcRW-**iTt^. / W?U$f-Mf 
<DHI<D£tt£*t( base-pairs )#1 00%/ vf^'J^V 
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. [0159]-ig4fi$flJ?E( g/l):-T>^>. 10.0:7 

X/*^r>», 0.1 ; K 2 HPC, 5.0;KH 2 PC,2.0;MgSO« 
• 7KO,0.2;NaCI . 0.1; (NH <) 2 SG;0.1. 
-JSttl 00ml£ 500ml§CDa— 

»»U St??*?* 1 20°cr*i oaiUL *- 

-*;i/75Xu<D»*ftlCttaLfc Q 30°C, 150rp 



1.0- 



5. 1 



[0162] 

*J8M«Drn-^ : 3 ' TTTTTTTTGGGGGGTOC5 ' BODIPY FL/CS 



5'AMAAMACCCCCCCCA3' 
S'AAAAAmCCCOCCCCCa' 
S^MAAAaXOCOCCIS 1 



BW;*y=f**l/**FNo. 1 

Btt*<J=T?*|/**FNo. 2 

«tt*«:f**UJ* , *FNo. 3 
(I ihypoxenthine) 

SW^llrf?* l/tff- FNo. 4 :5 , AAAAAAAACCCOCCCCG3 , 

[01 63]*0>ttS£»5lc*Lfc. ^frb. *IttJ#* 
'Jzf^U^KNo. 1~3|CfclvCI*,g#3$J£lC 

o. 4i^tei^rii84%a)«i^4<«***ifco 

[01 64] 



WW" 'J:/* 


a383bfc&& (A) 




(A-B) /B 


* WF 








No. 1 


340 


3 5 0 


-0.03 


No. 2 


3 3 2 


3 2 8 


0 . 0 1 


No. 3 


34 3 


3 3 6 


0. 02 


No. 4 


3 4 5 


5 2 


0. 84 



[01 65]*JM£j3l*T. VMHKfliLMLtGC 



j63R©sftai**i=*yajEajr«fta-r*i:i*. «3© 

B£A<2*$©i§£. G-A, G^A. C-»T\ C-T, 
G-C, G-C<D&&&mtbT!$i>ZbtWi>iMztJi-o 
It. 

[O166]£Jfi0!l14 
50 igeiC^HWODDNA^-y^W^-rJKD- 0J£B*L 
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^)3TTTTTTTTGGGGGGGGC5'B0DIPY F<7)0)3' £ffl<D 
*M-XC)3' tta*(DOHKIc75y»*illAL"Cffl 

^f$^MGM^ M 417ARRAYER(TAKAF^Ka®ffiS/^X7 

««RSI=2H-3o9l(tfc. HI-*^***(*300 
mile NaBi; 1 - Og*»frtfcti<D. ) lC65Mfr3lt 
/co95 o C(^7jCle2»OltT^b.^<0. 2%SD 

S»*. »a*SE!c2B-3oailtT«»*2fe^ 
iUc 0 S»*tHtLfc. ZIfl>«l=LT*9B»ia>DN 

« L<l*Sitf P-?i*MttI*i:*W? 

L^L. *a>fi»lc. fltfp-sf 
3&t/W?'J#VXLTl>£££. Xtt/x-f^'jy-f XL 
Tta*ft*»BI*«"eGC^T-*»rtLTL^i: 

gL<l*^^P-^<^«M^BS^^ /N ^ , ^^ 
XLfc^msa5»3& N b1>S:t>L3^SJS*ir, 
M^^SiB5 , JI-G(y7->)XI*vhv>(C)^> 

S*5**l4DNA^^»«f8«GMS ™41 87U- 
( Array Scanner ) ( TAKAR)£ftffiLT3H 

[01 68]*tt«1 5?**M0)DNA^^*fflL^ 
fc-**#S!(SNPs)a>»ttJ*tt 



: (5')CCTTCCCAG 



TG-(3tt*5XV^) :(5')CCTTCCCT 
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*S)£ffll^T£j&Lt::o ^LT, 3-Amino-Modifier 
C7 CPCKfWJtf- **P^#^ 20-2957)£JS 
HT, 3' sWCD-r^+S/U^-XOa' te0OHg£ 

«ft*3*1?B0DIPY F|-e»aiLfco 
[0169] 

1 100(1 0Q%Wf) : ( 5')CCTTCCCACA 

TCGTTTO') % 

2) ^P-^- T(ltt*5AT«^): (5XCTTCCCAT 
10 A TCGTTT(3')* 

3 ) Zfa-Z?- A(1**5X-7^) : (5)CCTTCCCAA 
A TCGTTT(3'). 

A TCGTTT(3'K 

5 ) -J U _^ _ TC ( 2 ) :(5')CCTTCCCTG 

A TCGTTTO'), 

GT TCGTTTO'X 

[0170] III JDNA^^OBSI 
20 ±T^DNA^P-^^. a«*B*l=»»LT. 1 ji 

Maso>»aicLfc. dma^ *D7u-r*HR« 

(DNAV>f £P7UY^— No.439702 % 32tf >SL 
fc«fctfDNAX5*hV>x^* No.439701 frbfcS 
^MSa)^^7U^— "Cffc^o greiner tt)*ffll* 
T. DNA^ S^EX^-f W ( Blacksilylated s 

lides „ greiner #.)0)±\Z % fiiJfS^P— ^S*«*X#T 

-f>4f< spotting )Lfc.*#?h*7*lO#l«KJ& 

^P-^*^5-f K^X±lcH36fcLfc. 
&.50mM(DTESSffi$(pH:7. 2)|C"Cgfc&L 

30 fc.ftfc.*^P-^»aico#.4X7K^-5o^?K 

-?l*. W^'jy-f XLttt^*l* B0DIPY 

FLl±5§feLTl^*^/\-<^ , J^-<XLrt>«>i:tl* 
S§feA<. /x-f^J^-fXLttt^t^t^iyt^a 

^--ejn»**i*J:5ic3tj:ori^(**BS-eii. TE 
ir^-r<fc9ics«»afflsp^*sa«( MP-ioMH-f. (t*a 

40 [0171] IV)SNPs(D&tfJ;19£ 

1 00 /f M»flEO»M*»»a{50mMa)TE«fll» 



I)~*ntttt<Dllll: (5') AAACGATGTG GGAAGGCCCA GAC/(pH:7. 2)ttJH}£±E0>C:«lClMLfcDN 



GCCAGG ATGTTGGCTT AGAAGCAG<Dtt*E5U* i>*0* 
ijaW+v'^^U^K^ % DNA£j&$ ABI394 
(Perkin Elmer *±§JL *E)*JSl*T*rtL. ftfttttt 
£Lfc 0 

u jttK^p-^coaaiaiwaB^s'^si^&is 

tt»<DE5U(7>y- i 7-f>»)I^W^ , jy-<X-r* 
ttMBM**-^ TE<D6fl<D*U=TT**5' , J#5W 
OtJ-FZs DNA£j£8l ABI394(Perkin Elmer *±£2L 
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^snftL>j:5icv^a7icr*^-^ i 7x*e/--;i/ 
Lfco *iaai3fea)fcfta)K««i©«iisi*H7ic«Lfc. 

%t\ *U>/^3E4«««( AX8(fi)(Dli»£lcM* 
tt»3WlnftS( MP-10MH-K (|fc£*tt):M*79 
W)^(D^tc 0 a»S±lc«iElcBSLfc*»Ma)DN 
A*^^t«#. 95 0 C^b33°C$-e3°CS]^-e$4k 
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<DS3fc3iS*lb£. ;t*PCCDrt^( C58KSL 

pectrum; SignalAnalytics f±, Verginia )4W>^h 
-JUStlfc' <7 □> ( NEO ) KTtfffL • 

[Ol72]MMS**B8lc*Lfc. Hfr&^T©^ 

i=<tysNP8<Dj»«f*<e»i-T#*cfc*<*54^, 

[01 73] WT, %ttfl1 6- 1 9ir#SS0jJ(7)PCR 
^£160116 

*B»<&tf/ADNAlCj3lt£l 6SrRNA»fi^£ 
#M&I8£LT % l^l£&i$<&ig*IC0fctf>O ( BODIPY FL/ 

cn?flMILfc)^5-f7-(**?8«)tt»^o-^)* 

[01741^9*^-1 ( Eu800F: , J/<—XM)CDiH 
.8: (5')CATCGTTTAC GGCGTGGAO0)ttitiB9J$4«O^ 
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(Perkin Elmer ttgk *@)£ffi^T£$U MI^SS 

COS'liCDi^^ o*|z. ^CH)i-Nh'€ttftLfc*y=f 
**U3j-?K£, 3K9>K-tf- t*77*K-U- 
s;>K-*>/t-tt(*H)^6ilALfc.JII=. i E 

( FluoReporter Kits)F-6082 (#rfcf— FL/CUD^Dtf 
^>i$-th5*>— SS/JUXXxiK BODIPY FLpropionic a 
10 cid succinimidyl ester )(Difel^ SBHbftftl&ry^ 

Wc»l***h*fWfl*ttT. **W<D#Tfcf- FL/C6 
■caBLfe^*"*-! £a«Lfc. 
[01 75]**«a>»»: *&*Lfc«***«HLe 
H^£l#fco 0.5M Na 2 C(J/NaHCTtHB5a(pH 

9. 0)lC»«Lfc„SK»»«l*NAP-25*9A 

(7r;uTi/7tt»)^;u>bja*firt\ 

JlfcoS^Sffi HPL(( B gradient : 15-65%. 2 

fflG>:79*"e-1 StD0)^y=f 2£U*^KBi**2 
■mMiysOttCDiR^-efWh. 
[0176] 



>Jax**vUtf *^U*^K£. DNA£j£$ ABI394 

St&yjVO h A : 0. 05N TEAA 5XCHjCN 
gfflVMVhB (/7^x>h (gradient)^) :0.Q5NTCAA 

4OXCH3CN 

h?J± : CAPCEL PAX C18 ; 6x250mm 
igffiSS : 1. Oml/min 

&ffi: 2 5 4nm 



[0177]3IJS«17 

2 ( Eu500R/forward:7*-7— K9)0)H 
SS: tfXCAGCAGCCG CGGTAATAC<7>J6SIB?"J£io:t 

( BODIPY 'FLyc)-e««Lfc^9*V-2**JS« 14 

t|WI^|CL-Ci|X*50%-elSSLfco 

[01781MSMI18 

SBLfc-rLhyx>K7n;* (NB)( DifcottSOfci* 
igife5 mKffiA: NE, 0.08g/100ml J^^iRIftE 
£ffll*T\*»Sl JM10!l*^37 o CT— PftSMlggL 
fco»*»1.5 ml$1.5 mlgftOa^^-^T'iS 
iMMiU M<*£*#fco ZOlMfafrbs DNeasy Tissue 
Kit (*7>f>< QIAGEOtt. hWS)*fflt>T<TV 



iC^ofco 1 7ng/ // 1 <7)DNA&ft£#fco 

[0179]*tS^19 

±IECO*^®0)yyADNA. :?9**7-1 Rtf/XI* 
?9-i"*-2£ttfflLT % Dya-^7^f-<^ 
^^S^aSlS^^^h^*^- ™vXfA( Ligh 
40 tCycler™ System)£El>T#>*iiyiCPCRfc&£fr 

t^aiiKD^-fT-XDftyi^ftw^-fv— iatf 
/xi*2tfflL>*ia#nia»*ii*jiyicfTofc. 

[01 80]PCRI^*(D=l>7K-^>r-CD/\^yy 
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^fllSY/ADNAi&S 
Ta 

ffl, B»tt»T?fc**B*1 BSrDNAtt* 090)1* 

ra«izH9(DBiw«lic«**i«*ttKa)^-<'7--i a 
[oi8i]*fc.±E© Taq»ai**<DK*a>a*a 

Taq jgffi 9 6. 0 // I 

SlIQI** 6 8. 2 Ml 
Taq DNA *!l/7- 2 4. 0 /t 1 

Taq X^- b (start) 3.8 pi 

[0182]ffi. Taq »»L Taq DN*Ky 

(denaturatian) 

7~- 1/ >:/ (annealing) 

1 4>ttti)S£JSl\ *<D*tt«©y-f o, sues 
ftf*75l::B*Lfc. 

[oi84]-to)tt**ia9at;ioic«Lfco msa 

1M2JUftfc»tttt»<D*BBl 6SrDNA(7)=lfcf- 

fc. H1 1 1*. *-f*JU*C!>B*W:LT. *H»1 6S 
rDNA(Dae-ft* *aLfc*B«1 6SrDNA0) 

ttBBBttO. 9973T?,*6TJ:l* 

*B*-C***5l=ft*. B»«B<DB*fl)B3e' 

[O185]*JS0(2O 
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.5^1 (»M0-6ng/2 0// 1) 
(j^3t 6 -^0-2. 4 • 1 0%) 
0. Bp. 1 GRBBO. 0 8/iM) 
10. 0 jx 1 
5. 7 fi \ 
0 At 1 

liPS/a-y-fTy/XT-fV^ttstAttBJtCDN 
A^X*— M-f^y^-fif— S/3>^D— DNA Mast 

er Hybridization Probes) +'>h^)t(Dt*fci) 0 ttlC Ta 
10 qDNA/K 1 ^— IfSSai* lOxconc. (#1***??) 
* 1 OftlCftfRLTffll^fco *fc, Taq X*-Mt, * 
□->X^tt(USA) «fcyB*#h,Tl*6 Taq DNA 

t?70°C*T* Taq DN/tKU^— tf(DStt*»«Ci: 
A*-e£5oBP*u*yh-**-h (hot start) £fr5 

[0183] 

2HiB»:9 5 < C. 10# 

FREma$fijffl-r5-ffl0^p-^oft*3yic*» 

IB0)^n-^*ffl^TTE(Dftfr"e*3IIBa)PCRSfT 

a)»W^i$:*giffiCD16S-rDNA 

•Vtl— K^-f T- E8F : (5')AGAGTTTGAT CCTGGC 
30 TCAG(3') 

E1492R: (5')GGTTACCTTG TTACG 

ACTT(3') 

c) ffifflyP— ^ : BODtPY FL-(5')CGGGCGGTGT GTAC 

(30 

e)PCR(D*tt: 

XttSK ' :95^. 1 O»(B-B0)»« 60 

WHL 95°C) 

7--y>^SlS:50 fl C.58? 
40 &B£ft&&fS :72°C.70$> 

±*-f2;u* :70*^;u 

[0186] 
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g) R]m<0&fSL: 

DNA # !M (TalaBa Ex taq): 0. 5U 

Taq 7s*- KtrW*): 0-3^1 

0.2/iH OR*t« 
rP-ycDSS; 0.05 jell 
HgCl, MS: 2 nV 

BSACbovine serum albuinin)jiiS: 0.25 mg/rnl 
dNTPsgg: 2.5 mM (#7 * L/** Klio^t). 



6SHDNA©3e-Sk^lt«Lr 1^4 

g*»pcR*a*fflL^st«Ma»a)a*Dfl)3if-* 

[01 88]*lCjaT0)*aS«lC. ±e<D**W<0£» 

thyyADNA(th/S-^Dt*>( globin )( TaKa 

Ra^^P^fflaS-^9060) ( TaKaR*t*5C£*±g) 
(BIT. th^VADNA^^-Po )*«ttttlM:L 

[0189]^MV- KM38+«(y/^— ASS)0)B«: 
( 5')CTGGTCTCCT TAAACCTGTC TTGO)E*E5U£4jO 
*yJ-r***>U#5C^U**K*, DNA£j£«l ABI3 30 

94(Perkln Elmer ftfiL *H)*fflt^TftrtU EKS 

jgffi y;l/^> h A : 0. 05N TEAA $%CW 
»fflV/K>hB (/7v?x>h (gradient) JB) :0.05N 
TEAA 40XCH 3 CN 
: CAPCEL PAK C18;6x250mm 
»m>fi«: LOml/min 

: 40*C 
ttffi : 254nm 



><D5' iiO^*OHS(C. -(CK ), -Nh 1 $tt£Lfc*i 
tt^bU^—^— +^h( FluoReporter Kit)F-6082 

(7f?xe- FLyc(a)^De^>K^v-5v^xxx 

JKBODIPY FL propionic acid succinimidylesters) CO 
lctt**1±*ttK***-r4*^h)*!iALfc. ttE 
T. **ffla>#-rfc?-- FL/Cfe«BILfc^-<V— KM38+ 

[oi9o]^ja»a>«St:»&tLfc&fiS:«a*<£SLte 

mfo£ #fc 0 *4l* 0.5M Na, CQ/NaHCrtM5*(pH9.0) 
Ic-gfgLfco Stt»flMl9£- NAP-2tf^A(?r;uvv7' 

fflHPLC(B gradient 15 -65%. 25ftm)ZWLT<D&ftV 
*LfcBB#*aittt«lLT*«M©^5-fV— KM38+C 

[0191] 



[01G2]JklM21 

Zfy<C?- KM2!(t7^7-KS)<D«B: (5')GGTTGGCC 
AA TCTACTCCCA GGC<OitgiB*'J£tO*Ua x*+v 
V#*$ly*^K£3SlK0!l1 8<tlH]«IC-&J$Uco 
[O193]it«£B*0Jl 

ltKi6Ra)S*st*flt*ffli^riii*»»»«iia(*a 

(1 JcOfflJDSSL&l^-^SffflV^h^xTO) 



50 



*T$7- ™?/^TA*»l^TPCRfil6tfTL\*» 
CRtt. «SrlBI=BlBJLfcS*fe*fe*-e«»Lfc^-f 

saj^-riSraauT^-fASiWPCRsa-e* 

& 0 T-*»*rtt f3f£i/Xx AOV^h^xy^fflL^T 
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-ri^4tt»^P-^(FRET«ft*«ffl'r6-«a)^ 

[0194]PCRIi^(0=l>7K-^>h^/N^ , J^ 

th^V^DNA l.0/ftl (*WMQ~1000Q3bT-) 

-fy-i-J-tm 4.0/11 (Si^SSO.l^M) 10 
Taq&« 10. 0 /z 1 

S UQJfc* 5.0/il 
20.0/xl 



*i**»K0)»*-e*K*f7ofc. MgCfc <7) jt*§;Sj£l42 

[01 95]£fc, ±fS0) Taq»»l4*lcK3IS<D«£« 

Taq^S 96. 0^1 20 

TaaDNA 24.0*1 

[0196]ffl. Taq»«, Taq DNA 

AVX^-zx^'J^Wif-vaV^a-^t DNA Mast 

er Hybridization Probes )+^HD*i<DT?fc4o WlC 
T aq DNAtKM^— -Ir*»l4 10 x cone. ($1***? 
^)t10»l^*RLTffll^fco*fc.T aqX^-h 30 

14. ^□->r^a(USA) < kyBEJc**tri^4 Ta 

q dna /Ky^5 — "tffflofatfct?* zti*fiicaicaiD-r 

^,Ctr*70°C$-r? Taq DN/tK'J^— 4fO)Stt*MS. 

[01 97]fi«*W**a>»<-cfc*. 



DNAH*RJC 



95\:> 10» 

box:. 5# 

72t> 17# 



1 a>«ffls*isi\ -ta)«as*(oyY >lt1 0. KB 

Jfcl475l::BJfcLfc. 

[01 98]M2c0jD<ICPCR$ftoT. #1M $ 
*u #zibf-iS(DthyyADNAlCOl>T, 
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ici4. 25*^;ua afcy*&it*a*M**Lw 

[01 99]S1 3|CS*T ^l^th^ixDNAO)* 

aiciuT0)iaa(b)-a)*i6ft]Lfco 

(b) 1 01M2JU a 0Si3t3igffi£l <tLT&->W 
8]|cJ:*t|-»Sf4iia. 

C n =F„(72)/F ,o(72) [ft*8] 

fit.F ,.(72)=#*^JWD72 e Ca)««Jfc*«. 
F ,o (72)=10-y--f^UB<D72°CIZfc(t*#ftfi 

(c) iWB(b)©iia-e»6tifc«i»**, 

^ftflBKH/c. -r^^U-±(c«^XlKXXI4Hi* 
[o2oo](d)tte(b)a)iia-e»6*ifc*»-f 

F dn =log , 0 (1OO-C „xiOO)} 
F dn = 2log , 0 {1-C J 

(e)»E(d)Oiia-C#&tLf=*««i*, tf-f * 

■f*«a. 

[0201 ] (o me (a) (Daatfffiadtifc^r-" 

XU^vn.*— JUK (threshold) <hL 

**»a, 
aa. 

(h) mis (g) (ommvfttfLLtzV^ZTxJis- 
±ic**ai;/xi4B**r6aa* 

40 (i)«frl5(h)(DaaT?«A>ttfctt«<Dfflil^»XI4 

B«a*tuw*i§B. 

a)iriB(i)fl)aa-«t»*<ifc«Hflt»xi4«flk 
a*-r^u-r-±ic«*a[;/xi4w*-r4iia. 

[0202]±IB(D-r-*»«ffflV7h0xTSffll^ 
T* 151501 S-eUfctifcx-^tmBlcSWIlL^TBl 
T©J:5lc»«Lfc.Bl4l4.±IB(b)a>iia-e« 
a**ifcx-**BP*Lfc(»E(c)iia)Lfct© 

50 ■9--f^;u»ic»Lr^p^hLfctiO)-e*4,iai5 
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feu)aa)*<D-e&*. in*, bi 4©#?n?h 

£O2O3]01 61*. «ItB(f)fl)iflST?«iSLfc-r 

— $t^i*T,tfrfB(g)©>saT?ttj*Lfc77:7£fli 

^Lfc(l?iIsS(h)©&a)t©-e&6.BP*>, £#5i 
Jti8'>$=0. 5$XU^'>a./tN— JUK( threshold ) 
L, *tf>«l=atfc*'f^^**X(*lC. fcMrVAD 

z<D?5:>«>«a©«ll«»<R2)*1WB 

(oaiH-eM-ftu w?Lfc(frtE(j)©ias) 

4.(01?, 0. 951 4-C?fcofc. w©«fc?!-. C©*§H 

|0204]SU6C123 (** WiOT-r »INf «ft tffl 
l^Tr- >«ai4<<I**lfc*ll«)PCRI*lt«jm« 
1 -3fc. T-*«k8l*. ifc»3SSI0«1 © 

(b)©aS©ISlCTIB<0(a)©iaS$fc#, 

<a)«-9-Y^^I=felt*lWIL*:*ll36<*»W©ttll 

*»«iftKlW»(72 , C)fl)«3ll6ai*«*, 

log .c[(1-F J 
[St«KF .=[ft5£lO]7l»&tlfe*].Cft£'1 
1 ]l*CSlS6DI-fct>r, b=1 0, A=1 OOiL 

[O2O7]±fB©H>Sg£0 1 8&i;i 9lC*Lfc. Ill 
019l*,018T?#b:hfcflt£«J8B(d)©jia©<*: 
[0208]^IC 01 9©^7$*IC SiJfB 

(o. (g), ai;(h)<Djia-c«iaCfc. w%. 

019©y77$SlcJtii3l^1i:^l=, log 
O. 1,0. 3, 0. 5, O. 7, O. 9, 1 . 2£g 

, *©tei-«Lfc-*M^us&£xMiic, eh<7VAD 

NA©J5ldStefI©3e-S!!i$Yfi!ilc^a^r-L, fcft 

mtmfr-etz. ^©ijiss^ 02oic*ufc. cti6<o* 

*«lcoi%TfrE<i>Rtfa)fl>»aT?»*lLT* 

KftLT, #*0. 998,0. 999,0. 999 
3,0. 9985,0. 9989,0. 9988-C?&-3 

TO. 5(aH&ftO. 9993)£$fflt2>C<!:tfS 
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5°o a>it ftsistt) -ci i«*itf»*«a*ML fin*. , 

f „=f h,t., /f ..... C»3tl] 
[3E*,f . =-9-^;u©«3tt?4gfflMiEffl. f >,...= 
=&+H'$;U©72 ,, C©£jt$iJgfii,f .. =£1H''? 

JU©95°C©£ifc5iJ£ffi] 

17T?$>-5o 

io [0205i(b)*-«-^jncte(t*c*aiDi=fe 

lt**JE3IIMl3M*t8«3DI=tt.\U SIM** 
l-fclt§#^>^Ha©«3tS:lb*(^'>^XI*;S3t 

•)«»ait*ai*»3iiia.ap*.TEfl)C*ai 

F.=f „/f 2 5 CSSjEIOD 

bih-fcit-e, -9-^^a!tA<250 g ©%©] . csasi 

ODl*C»SC3Dl=33t^, a=25i:Lfcit£lcfclt 
20 £t©T?fe&. 

[0206](d)flrfB(b)©jiaT-#bftfc£-«M 

(M'>*xi*;N3t$)©*f»m$#sfc«)©;ii^jiaai= 
#-r ;aa, sp%, tib©c»-si 1 :n?;SiMaJi-f 
a, 

100} CSfcSii) 

*u*cii»Mre*fc. c©*Bii&i&£ioa*in? 

[O2O9]*tfi0Q24 («K©Hl«*J8»«f RtfTm 
fit#tfr©0l) 

r. 51 )<s^j§s^b«»*<^±ic^tff a 

j££&AIC±lf£>fe£lM*TlfSiSa(mii*, 50°C 
A>b95 < C$"C) , 52)MB51 ) jfiaicfcOT, $1 
1>B*|H]|B|P1II(01*.I*, 0. 2 < O~0. 5"C<D^m±mz 

aat-5rara)T?ajtaifi*a[i3t'r*jsa.53)frK- ■ 
52)aa©;H^JS*$RH©MistLr7 i ^u-± 

40 lc£*-r5iaa.BP*,.tttt©a#tfc!«£$*-fi>« 

a, 54)iHB53)iia©B»tt«*-^»»-rsii 

a, 55)fJSB54)jaa©fit»fil(-dF/dT, 
F: £ jt$Sg, T: B#fH) £xX:?U-±l::**f 3>fi 
a, 66)IMB65)^6#6*i*#»tt^6l6ttA* 
^to-Siaa^b^V^h^XT^^fiRL, ffrfi*89i 

tjTfflv^hOxT^fBfiUc^ea.— *-R*»y5i 

1 u vXrA$fflt>T^B^©i(r^U7JU^-<A^MWP 
50 CRKfcSfHV «illMHil»«>»*r*fTofc. *#6BJ 
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[0210]*iS^j23<t|5)i:thyVADNA(0l3 

tf-iioutr-iroivr, %&m2ikWlftO)PCR 

fflSB51 ) , 52), 53), 54)&l/5 

T*fe£ 0 1 rat— £1 0alf--<075[5]g £>if GlS^I- 
OUT, *Sgffi0lJ<D51 ), 52)Rl/53)(DififIT* 
ffigLfc&BtBf!fi?ftlSW@tfIi]22T-fc6„ 54) ©il 
fiT?Z(DEa^0»L, 55)&tf 56)OTi&fIT*£ffi 
^i(Tmlt)^^K)fct(0A<ll23T*>i). EI23fr 
b, 1 3t?-£l Oae-<0i|i|i§jltl©Tmtt 

[0211] 

1 )**B^©»6*)^K©;lS05^-r-5^. *mW(D 
&M<D®Mzfn— 4#lc 2-o-7JU+;U7l- , -»=f5?^u* 
^KgUI* a-O-T^+b^U^^U^K, 2-0- 

/«i:|)DNA ; 3 1 «^i:<D^K i f^gL<l*«KT i /NV 

Sm£ftfiB<J;&^5fil$Rai-$3£-e#5„ *&W\t 

«!:©<i?«TSL<l*ail^-r'5ffiffitC^^tt«tTl^ < , 
[021 2]2)£fc, *&B.fl<0£SB*)PCR£SI*, 

6*IPCR$ff?wi:A<T*#§o 

b. PCROftJtttfciKfcoCktfT-ta© 

*^aosaMPCRi:Jt«t'5tss®s*^i ffiro 

[0213]3)£fc, 'JTJU^-fA^aMPCR^^ 
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[0214]4)*fc, *f§BJi<0 'JT^-f ASIWP 
CR^JSI^-oT^btlfc^— ^O^Hft^jil^Sf 1 - 

10 Q^AtLTIBIStfcn^ea.-'S'iS^ISyprt^fB 
**l£fflUfc'J7JU*-1'A£gMPCR 
<D;11£:gL<l*ft?#r!gg£ffll^<!:, fflia^^OSt.^ 

[021 5]5)£fc, *SB^(0«f^'SfeK<0ll«fiSS 

asc^a^So sic mmis&izmzT-tMffim 

V7K>i7, £fc. ^atfffr^&fl^jlB^P^A 

2fc,*-H£ffl^fcV7;U*-CAgfiB<JPCR0;&!3£:g 
20 L<l*»«rga^ffl^-5«i:, jESt<fTmfiI£*tf>£Ci: 

1 6SrRNA<D5'^frb$!l;t.T335j!)'>b358 

[02]35«Sffl 2-O-M^P-^<0»W^»^fl)/\-l' 

30 SS»:**0i!6iaS rRNA 

lm]Zfn--?tmtft&m 6SrRNACD/ 

2' tegtmoHS^f n>»tetsa>a!i* 

[04]*fliS^SIi«fcSrRNAai^©fctt)<D«lfi^ 
[05]KYM7tt;&tfKYM8tt«>4t£igg£<DrR 

NAfi<OB#[ajijaicour<o*fiBjronsH*5iic<): 

[S6]**B^<0DNA^-^UlB^-r«.ia. 
40 [@7]*SIB^<DDNA^^$ffll<^SNPs«iaiH 

[08)*|gBjj<DDNA5 1 ^£ffll.^SNPsgaja* 

[Eigl/Kxe- FL/C(T*#^Lfc^7-l'7-1 RUZ 
£ fflt^fi WPCR^ a : -tM^Ut&ir&ftfeiltOTfl 
3fc©M;l>S<Dlll&£:*-flILIII<t>0> 0)~(S%-5>fB^li, 
TlB(0jttt^*-r„ 
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©^fiSByy ADNAatf-jSSt: 0 ; ^7-f7- : 1 +^5-f?-2 

©±EtKC : 2. 4x1 0 6 ; ±EiHU 
®±BZtmu : 2. 4x 1 0 5 ; .fclSiPi; 
®±I3*01; : 2. 4x1 O 4 ; ±ie<tHC 
®±1B£0C : 2. 4x1 0 3 ; 75 -f v- : 1 
®±ISt^U : 2. 4X1 O z ; . JiiEiHD 

®±ietSC : 2. 4x 1 O 1 ; iifeiHli 
©JjetHl; : 2. 4x 1 0°; JiiSi^U 



[Hio]#Ttf- FL/creawiLfc^7-fv-iar; 

[El 1 ]*3§SB©3tSWPCR£&£fflL>Tftl£Lf:: 
^Sft 1 6SrDNA<7)«IS^$*-r H. n : 1 0 
[012]±0I*. FRETSI^fBl^'JT^-f A 

m*TU7JU$YA£SWPCR£fTofc*§£©$jfc3$ 
JSroM'J^W&'lt^?' 0"e&6. T0l*ajfc3££©^i 
^^aicaS^ilJ&to-S-y-^^USt thresholdnumbe 
r: OtWSftttlU &g$£ttJ$Lfc0T?;fe6. 
[013]*&B;i©*iIE;15gffigUi:Oig£©. *«M 

$*A£lMPCRI=<fcoT$£;h.fcgft&'>tt&£* 
"TB. 

■ :»MSK=io=ie— ,M3fe!$)S;1i|S«)S(SSa)S 
8=72t 

• :#M8I8= 1 OOnbf-; SftiftSflJfeafiftSO 
;SS=72ic 

▲ : gM^ss= i ooone- : s%aisai£a>fi(&3R 

©Sg = 72°C 

• :mifi®M= i ooooae-: a*si*as©fii6 
^<oas=72 o c 

Jf =95^ 

o :«w*sk= i ooatr- ; a jfcBsaft ©siss© 

;SS=95°c 

A:«ttttJi=10003e-:«*?l*aiJ6fl)fil6* 
©SJt=95°C 

O :»M«B$= 1 OOOOabf-; ttftBSMfe ©££ 
&©;fi£=95°C 

[01 4]=&ft^©i o-y-^ug ©11$ i tLrffliE 

■ : UttttH-UOae-; a ft«MXB*-72 a C 

• :tmM^B§= 1 00a tf- ; Sft3*SaiJfc5ME=72 
°c 

▲ : tIMfeK= 1 OOOafc:-; IXiltllE ;SJ£=7 



10 2°C 

♦ iWHOTt-IOOOOalf-; 
72°C 

5:«MtfH«10OTOae-;*ft3l«HJfcM- 
72°C 

[01 5]01 4©#6^©€-^D-vHllCOL^r, 
[«ll3t9]©at*»lt*'>*(*ft*)*tt*L, its 

■ :gW^l$=10zie- 

• :«Mtt»=100atr- 
20 A:«MfcSI=10003e— 

♦ :*§M&it=ioooo=]tf- 

[01 6]01 5(0^— $rfr&jRtf>fcfch$VADNA 

• ©£Mi8£*-f0o 
R ! =*§si&sa 

[01 7]0i 3©«-*-f^ju©aii^ii*c»3Ci D-e 

30 1 oabf- 

• :}gB<J&i£=100atf- 
A:*IM«iI&=1000at?- 

♦ :«M»»=10000ae-. 

[01 s]0i 7©=s-y-^;u©;H@«iSll$[St5Et 
fcttji$*-r0c 

■ :£M8&=i0atf- 

• :^MfeK=l00ae- 
A:»W&K=1000atf- 

40 ♦:«6<)fei$=10000atf- 

[Hl9]BlB0*-9--f*^©a*«JM*CfcSC 

■ :SWteK=10ae- 

• :*fM&i£=looab:- 

A:#6<)fel$=1000ae- 

♦ :<Ifi<]&ig=10000at?- 
[02O]018©# log (&3fcgMt$)1ifr£>Ct11 
©{g*l<!:LT. 0. 1.0. 3.0. 5,0. 7.0. 

50 9.1. 2£jgi!3l-^T\ **ll=tt&?«ttUtftt 
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A: log,o(S#*fc*)=0. 1;ffiHffift=0. 9 
98 

■ : log.o (»3fc*flS*)=0. 3;*§BBffi» = 0. 9 
99 

#: lo£,o(***ft*)=0. 6;«MUK=0. 9 
993 

A: log, 0 <SJfc*fc*>=O. 7;«B81S»=0. 9 
985 

□ : Iog,.(fi3lfe*fc*)=0. 9;«IHMft-0. 9 
989 

O: log,.(Sft*ft*) = 1. 2;ffi1lftft=0. 9 
988 

[@2l]l=Jtf— ft 1/10=1 tf— CDt RrVADNA 



[■1] 




JMlStt* (x 10*> 



( 36) 1^2002-119291 

70 

H. fcfc'U [ftstl 
l:*IM&B£=oat a - 

2:«WfeK=l3tf- 
3:«MfeK=10zit?-- 

[0221021 |C*S?*iSPCR0)it*Bft*l-Ol^T 

a. 

10 1:»W«« = One- 
2:«M^B§=1=ie- 
3:fl|M^Ig=10=ie- 

[H23]H22(D*|»«*»LT»&*lfc* Tmfl£ 
«t ft *-T H («3WTm» o 
2:«fi*J&»=1=llf- 
3:^W^K=10ne- 

120 | 1 



100 - 




20 - 

0 I i i i 

0 500 1000 1500 2000 
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[03] 



[06] 





c m 

mil 

3J HP HP HP Ref. 

< 00+ o»+ - 




HP Ref. 



A: 35«JlttDNA^P-y 
B : 35ffi»© 2-D-He 

HP: ^/w<-7t»-7 

HP CM) + :2-{HfaS!- -7 + 2-0-Hg 
HP (D) + s DNAffl^/W<-7tJ-r + 
Ret: fcfJB 



CH8] 




100 





[■16] 



x 



r 

8 
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[H7] 
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[Hi 2] 



[013] 
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100000 
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y = 2E + 12e HX4flBljt 
R* = 0.9514 
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[H17] 



70 BO 




BODiPYtffifr:^ v-zm^iz%miPCR& (ftst (l) 9m> 



(40) 



#1182002-1 19291 



[018] 



[019] 




[020] 
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n 
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10 





v A 


log Rn -0.1 






log Rn = 0.3 






log Rn m 0L5 




0v \ A 


log Rn =(V7 






log Rn = 0.9 






log Rn= 1.2 


1. 1 1 


— i 1 ^\\|S 





20 25 30 35 40 45 



90. 



55 



60 



65 



70 



[021] 



[022] 



g 1 * 2f 

« u 



0.9 



g as 

«N 0.6 ■ 

V 

as - 

8 




15 



25 



35 45 



55 



66 



75 



60 
50 
40 

3 30 

I 

20 
10 
0 




70 



75 



80 



90 



05 



(41) WIH2002-1 19291 

[023] 



1 




-5 1 



(51)Int.CI. 7 

G01N 33/53 
33/566 
33/58 
37/00 

G06F 17/10 



102 



R 

GO IN 37/00 

G06F 17/10 

C12N 15/00 

G01N 1/28 



102 



ZNAA 



f-73-K(##) 
5B056 



F 

K 
J 



(7a *w# *« m-t* 
02) *w* &ni nn 

*«*o<MMTJ|[1-1-l »AftjftS6 

(72) *W* tt» #- 

3«**-3<tfiti*i -1-1 attfrRj* 

(72) »W* .ftW 

(72)S£f!8# fitil 

*Jfc*&TttfflB*t*BI1 -9-8 ig^x 

>5*Z7y>**sMrtM 
(72)3§0J?# 04ffl ~P§ 

RftttT ftBHEKWHI -9-8 Stix 



(72)*W# «tff »- 

mSt^ftfflSm^ffll -9-8 ««X 

F$-A ( ##) 2G045 AA35 AA40 BB20 CB1 7 CB20 
CB21 DA12 DA13 DA14 FA16 
FA19 FA29 FA33 FB02 FB06 
FB13 FB16 GC15 JA01 JA02 
JA04 JA20 

2G052 AA35 AA36 AA37 AB20 AD46 
DA08 EB11 GA20 GA23 GA30 
GA31 HA17 HB07 HB08 HB10 
HC03 HC04 HC22 HC44 JA03 
JA07JA09JA16 

4B024 AA1 1 AA20 CA01 CA09 CA12 
HA14HA19 

4B029 AA23 BB20 CC03 

4B063 QA01 QA08 QA13 QA17 QQ42 
QQ53 QR08 QR55 QR58 QR62 
QR82 QS25 QS34 QX02 

5B056 AA04 BB00 HHOO 



